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g0U 200 NOW in thy Hands a Jewel 
(+ ſo much eſteemed in Spain and the 


| Indies, that there they ſell even all they | 


e the Kingdom of Heaven to boot ) 


7 purchaſe it; for having this, they think 


bat therewith they ſpall have all Things (in 


Jl ibis World I mean) given unto them : And. 
in that Country, I muſt tell you, it will go 
4 great Way toward the Purchaſe of the 
otber. Indeed there are ſome in all Nations 


122 
[> 


bar will ſell that they have not, nor ever 


all have ; but this vas a Fewel ſo rare, 


¶ bat few had it to fell, for it was concealed 
lite the great Arcanum, the Philoſopher”s 
Stone, and only 
Adepti; but it Falling 
bhis true Nobleman of England, be not en- 
Ving the reſt of Mankind ſo great a — 
ef, Bar being w_—_— great a Treaſure 


traditionally delivered to the 
into the Hands of 


be twrapt up in a apkin, he honoured 


and 
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and enriched our Language with it, being 
contented that all our Lord the King" People 
could be Philoſophers. 


Abuentiferccnt concerning 
the preſent Edition. 


IJAving for ſome Years obſerved a great | 

Demand for Books of this Kind (and | 
for theſe Treatiſes in particular) which, by | 
the judicious, are eſteemed as good, or better | 
than any on the Sutjett, (and very rare) and | 
Jinding nothing new publiſhed, was induced... | 
to the' preſent Undertaking ; I am informed 
by a Gentleman of undoubted Credit, that 


the Sale of Barba's Book: is probibited in 


Spain, under tbe Penalty. of ibe Ingaiſtiun, 
and is fo ſcarce in England, has I am im 

formed there is but one Camy f the Spaniſh 
Edition, which is in Sir Hans Sloan's 
Library; Plattes's Diſcovery is very much 
eſteemed, as being founded upon Experience :. 
Alſe Houghton is valuable for his Laws 


relating to Mines, and his Earle of | 


the Miners Trms, &c. 
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4 £23 L che inanimate Things 
F within the Bowels of the 
a Earth are-reducible into one 
2 of theſe four Kinds of 
? N Mixture, viz. METALS; 
Uk CT] x aA STONES, EA * TH, 'or 
| \ JUICES. 
| Nature produces Theſe imicdgledc one with 
che other; and becauſe the Art of ſeparating 
Metals cannot be put in praftice without u 


1 the Nature of the other me 
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pure and ſimple Element, wherof the Phile- 
Pophers fay | OY Oy I [ 


Neither do I mean that which is 0 groſs 
as it remains mixed awith Metal, Vitriol, 


other Juices. © | 
Buff I mean ſuch an nl Subltarcs ; as | 


ater, as Metals and Juices do, nor is ſo | 
compacted or hard as are Stones. ; 
Some report Ariſtotle to have been of Opi- 


the melts in the Fire, nor diſſolues in the 


nion, that the pure elementary Earth was 3- 
void of Colour. Strabo affirms it to be 


white, becauſe Aſhes are of that Colour; but 
che Miner may reſt fecure, that, dig he ne- 
ver ſo deep, he ſhall not meet with any ſuch 
pure Element of Earth to make new Experi- 
ments by, becauſe it is not in the World, by 
Reaſon of the perpetual Mixture of the Ele- 
ments one with the other. 

The Colour of the pureſt Earth that hath 
been found, Cardona would have to be a 
very dark Grey : In che other ſorts of Earth 
we fee how rich Nature hath adorned the 
World with Varie of Oo cauſud by 


W of Exhalation, yaſtus 

or by difference of Heat, 2 1 Fa, 
and both truly: For if undet en. at 
hath not it's natural and proper Colour, th 
be found Metals, it is certain, that the Exha- 


Ground; and if there be no Metal found | 
chere, then the Diſcolouring proceeds from the 
423 c 4 con- , 


ions from thoſe Metals hath diſcoloured the @.; 


112 


conſuming Power of the Sun's Heat. Be- 
ſides, the Piſcolouring that comes by reaſon 
of Exhalation carries a Gliſtering and Shining 
dong with it, and the Diſcolouring from the 
sun's over-concoction only is obſcure, or iron- 
colour'd, or black. 
; From what is already faid, conſiderable 
Conjectures may be made for the finding out 
= of Mines i in the Bowels of the Earth, by the 
Colour of the Ground and Cliffs, or = the 
Tilth ploughed up upon the Mountains ; 3 as 
daily Experience hath ſhewn all over the Do- 
I minions of Spain. "a 
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of the divers Smells of the Earth, nd the 
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HE Works of Nature in producing” 
Variety of Smells of Earth, is * 
orthy of Admiration. 
Ordinarily the Earth ſmells well upon the 
Fall of the firſt Rains after the Heat of Sum- 
er is paſt : The dry Time having baked to- 


QA PF © =S& 


ether the moderate Humidity that was in the 
„ arch, (which is the Cauſe from whence all 
» good Smells proceed) and the firſt Rains diſ- 


ſolving that again (which being exhaled = 
oderate Heat) makes the good Scent whi 


a 


4 e perceive. Some Sorts of earthen Veſſels 
ie | alſo have this Privilege, as that of 'Efremos 
A $a Portugal, and of Nara in Panama, which 
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Are highly eſteemed in Europe for that N I 1 
In the famous City of Malacca, in the, E. 


Indies, they fay there is a Sort of earthen 


Veſſel that ſmells admirably, in fo great 
abundance,” that it is little eſteemed, and 
they make all their moſt ſervile Sort of Ware | 
of it : And in ſome Mines good ſmelling | 
Earth , hath been met withal, although moſt | 
commonly that kind of Earth is of an ill © 

Titels relates, that when Henry | 
Prince of Saxony was in Mariemburg, there | 
Came ſo ſweet a Smell out of the Mine, which © 
they, called St Szba/tian, that the Prince ad- 
mired thereat, and ſaid, that he thought he 
was in Calivet, that famous Country of the 
Indies, which for it's rare Smells and other Ex- 
cellencies hath been thought by judicious Men 
to be the Paradiſe wherein Adam of old, and 
the Fathers now enjoy Gop upon Earth. 
The Metal that comes out of the Mines 
which they call Palas is of a good Smell, if | 
they light not upon ſome baſtard Mineral N 
that accompanies, and has infected it: And 


Scent. 


this good Smell is a great Sign of the Richneſs 
of the Stones of that Mine, and of the Earth 
which they get there called Lampos, This 
Experiment is ordinary in. Lead or Tin 
Mines ; and it is uſual for the Miners to judge 
of their Oar by the Smell, as well as by the 
_ Taſte. ' Other — of Metal for the moſt 
part have an ill Smell, either becauſe of their 
own natural Diſtemper, or by reaſon of their 
being generally mixed with . Cop- 
peras, or other malignant Juices. 

Some do think, that, over and above what 


hath been faid, there is ſome Matter in the 
Bowels 


— 


an © » Go 
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1 
Bowels of the Earth ſo ſtinking and abomi- 
nable, that it doth correſpond with the Ordure 
of Animals: The Truth is, that there be 
Places in the Earth that inſtantly kill, with a 
peſtilential Smell. And ſetting aſide the Sto- 
ries of this Kind, both ancient and modern in 
remote Countries, I ſhall relate two Ex- 
amples, where I myſelf was preſent, which 
was. at the Diſcovery of the rich Country of 
San Cbriſtaval de los Lipes ; at that Time in a 
beautiful high Hill, that together with others 
encompaſſes the Dwelling of the Miners, two 


Galleguares found a Mine, which at firſt they 


called after their own Names, but ever ſince, 
to this preſent, it is called, from it's Effecta, 
The flinking Mine, At firſt they got out of 


it very rich Oar (Tacana) between white 


Chalk : And as they began to fink ceeper, 
they were forced to give over, by reaſon of a 
moſt abominable ill Smell they met withal, 
which killed ſeveral of the Miners. Indians ; 
and fo it lay unwrought for four or five Years: 
After which Time another Miner (I being 
then in the Country) undertook to proceed in 
the working of it; thinking that having lain 
ſtill fo long after it's firſt Opening, the ill 
Quality would have been evaporated ; but 
that Experiment coſt the Lives of two Indian: 
more, whereupon they forbore the Work, 
and, have done ſo unto this Day. The which 
I have not ſo much wondered at, as to ſee 
with my Eyes the Ground opened in ſeveral 
other Parts of that Mountain, at a great Di- 
ſtance from the forementioned Mine, and in 
digging ſcarce a Yard deep, ſuch a Stink 
came out of the Ground as forced the La- 

| B3 bourers 
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| (6) b 
kourers to give over: And as I paſſed by . 
thoſe Pits a few Days after, I ſaw divers Birds 
and Serpents dead in them, having been in- 
toxicated by that poiſonous Smell: On the 
other ſide of this forbidden Hill (until Divine 
Providence make way for the Mining of the 
ſame) are built Dwelling-houſes, and a Mill 
to grind Metals withal, adjoining unto a2 
marſhy Ground; which in ever where 
they digg'd to lay the ſhallow Foundations of 
thoſe Buildings, the ſame Smell breaks out, as 
hath been already deſcribed; and it comes out 
of the Ground boiling like unto a Cellar ful! 
of Wine on the Muſt; exceeding trouble- 
ſome and noiſome unto us, though we were 
ſtanding by in the open Air, ; 
In the famous Country of Mines, Veren- 
guela de Pacages, in which the Indians pro- 
cured a Patent to dig, before that of Potoſi 3 
was in uſe, becauſe it's Veins were efteemed 
much richer than Potoſi, and upon Trial | 
were found to be ſo; and the Oar gotten | 
there inferior to none in the Indies. In the 
Hill of that Country called Sancta Fuanna, a 
Miner followed a very rich and plentiful Vein | 
of Silver, and intending to diſcover more of | 
the like, he determined to break a Hole into 
an old Vault *, and ſet two Ind:ans upon the | 
Work, who after a few Blows diſcovered a 
Vacuity, out of which came ſo peſtilential a 
Stink, that killed the two Indians preſently, 
and almoſt ſtifled others that were at a Di- 
| tance 


— 


An uſual Practice among the Miners in that 
Country. 
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53 
ſtance from them in the Mine, who never. 
theleſs ran out, and told their Maſter what 
had happened. He made haſte to the Mine, 
hoping to fave the adiens, but at firſt En- 
trance into the Ground, upon the Stairs by 
which they went down into the Mine, he fell 
down dead, his Body remained there, 
no Body daring to go down and take it away 
to bury it. | 

In another Mine in the ſame Mountain, 
in the Bottom of it, I ſaw a thick Exhalation 

or poiſonous Vapour guſh forth, making a 
terrible Noiſe, and was of Quality bad enough 
to kill one that would ſtay long in that Mine, 
putting out the Candles when we held them 
to it, which 1s a certain Sign of the Malig- 


CHAP. III. 


3 | 
How to know the Condition of the Earth by 
the Taſte. 


2 H E JArtiſt in the Knowledge of Me- 
tals, before he gives his Judgment, 
leaves no Experiment untried, that may be 
conſiderable for his Information. And there- 
fore uſeth his Taſte, which diſcovers the Pure- 
neſs of Metals, as well as Smelling doth. 

B 4 Pure 
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(68) 
Pure Earth hath no manner of Taſte; and 
that Earth which is mixed with Minerals com- 
monly hath a bad Taſte; becauſe fearce any 
Mineral but is aduſt, and they be all dry; 
whereas the very firſt Principle of Sweetneſs 
or good Taſte is Humidity, 

Now fince the Earth which hath ſuch a 
Mixture in it, is greatly diſpoſed alſo to con- 
tain Metals of like Condition, the curious 
Miner ought to make Trial by Taſting; holding 
it for a certain Truth, that Metals of Gold 


and Silver, and others, are found as often in 


the Form of Earth (which in the Spaniſh Mi- 


ner's Language i is called Lamps) as in Stones 


or 
The Taſte of the Earth is gotten well by 
infuſing i it in curious Water, eſpecially if you 


ſet it upon the Fire, and let it boil once or 


twice, and then cool again, w be 
diſcerned the Mixture or Juice which it oh 
tains : And one that would improve this Expe- 

riment, may ſeparate the Water from the Infu- 
ſion, ſubſtantially and viſibly; as ſhall be ſhewn 
in it's Place, when we come to treat of the 


* "Ras of Metals, to make them bene- 


CHAP. 


CHAP. IV. 
Of the Names and Uſes of ſome Sorts of , 
| Earth. 


N the Books of Phyſic ſome Kinds of 
Earth are very famous for the Effects 
which they have upon Man's Body; and it is 
not unneceſſary that the Miner hath the Know- 
ledge to diſtinguiſh them when they come in 
way. 

1. Lemnian Earth (ſo called from | the 
Iſland Lemnos, where it is found) is very red, 
and much like unto red Oaker or red | 
but it hath this notable Difference, that it wall 
not colour ones Fingers in touching it, as d> 
the others. It is eſteemed as rich as Gold, 
and fold fo Weight for Weight: One Cauſe 
of the Dearneſs of it is the Scarcity of it in 
the World ; and another is, becauſe they dig 
it only on one Day in the Year, being ſu- 
perſtitiouſly perſuaded, that Earth of this 
Kind only hath Virtue in it that is dug upon 
the 54 of Auguſt. It is a rare Antidote 
againſt any Kind of Poiſon or Peſtilence. 

2. That Earth which is commonly called 
Bole Armeniac, (from the vulgar Opinion, 
that it is found only in Armenia) is very like 
the Lemnian Earth aforeſaid, only it is not 
red, but paleiſh, white, or fallow-coloured, 
There is excellent good of it, and in great 

Bg Plenty 
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cow & in the Meſt.- Indian Mines, and parti- i 
cularly in the rich Mountain of Pot, and 
in thoſe of Oruro. Divers are of Opinion, that 4 
this common Bole is that which Dioſcorides 
calls Ia Rubrica Synopica: And that the Orien- 
tal Bole Armeniat is the true Lemmian Earth. | 
3. There be two Sorts of Eritrian Earth; 
one pure white, the other of an Aſh-colour ; 
and this laſt is the better, and is known by 
rubbing it upon poliſhed Copper, where it 
will leave a TinQure of Violet Colour. It 
hath Virtue to ſtanch Blood, and to cool and 7 
oor green Wounds. 4 
„The Earth of Samia is light white 
Farth, and will ſtick to one's Tongue, if you 
touch it with it, 
It is brittle, and yet will melt. 
There is another Sort of it called After, 
that is cloſe and hard as a Stone. 


Both of them have the Eritrian Virtue in 4 


them; viz. to be excellent Antidotes againſt 
Poifon, or the biting of Serpents, 4 
5, The Earth called Chia is white, in- 
lining to Aſh-colour, much like that of Sa- 
ma, and hath the ſame Virtues; and over 
and above that, it takes Wrinkles out of the 
* and gives a good Complexion. 3 
6. Celinyfran Earth hath 'the. fame Quality 
as the laſt aforementioned, The beſt Kind o þ 
it is that which gliſters much, is white and 
brittle, and ſooneſt diſſolves in Water. : 
7. Cimolian Earth is white, although there 
de a Sort of it that inclines unto Purple. 
The beſt is that which is moſt greaſy, and i is | 
'very cold i in one's Hand, ; 1 
at | 


It diſſelves Impoſthumes, and little Swel- 
lings, and in Caſe of a Burn it will keep the 

Fiem from bliſtering, _. A | 
8. The Pogite.is almoſt of the ſame Co» 
- Þ$lour as the Eritrian, but is found in bigger 
Lumps: It cools and refreſhes the Hand that 
touches it, and if one lick it, it will ſtick 


* 


; much unto the Tongue, It's Virtues are 
thoſe of Cimolian 0 

t 9. The Melian Earth is of an Aſh-Colour 
t like Eritrian; but it feels and makes a 
J Noiſe between the Fingem like a Pomice- 


one : It has the Virtue of Allum, but very 
© weak, as one may 2 by the Taſte, for 
it will make the Tongue ſomething dry: It 
dcleanſes the Body, gives a good Complex ion, 
and will cure the Itch. 
10. Of that Earth which is called Ampe- 
7 /ites, the blackeſt is the beſt. Ground with 
Oil it eaſily diſſolves, and hath a cooling and 
X looſening Virtue: Alſo it is uſed to colour 
Hair withal ; it is wholly bituminous as Jett 
« is alſo, | | 
- 3 Cardanus among his Curioſities makes men- 
r tion of another Kind of Earth, anciently 
e called Britanica, from the Country where 
it is found ; they were fain to dig very deep 
Mines to come at it. It was white, and after 
i F they had ſepajated the Plate it contained, they 
| F manured their Tilth-fields with the Earth, 
which were put in heart thereby for 100 
2 3 Years after, f 
11. Out of Iflands in the South-Sea, not 
far from the City of Arica, they fetch Earth 
that does the ſame Effect as the laſt afore- 
mentioned. It is 8 (i. 6. Dung) 
| | not 


FEE" 
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not becauſe it is the of Sea-fowls, as | 
many would have it underſtood, but becauſe 
of it's admirable. Virtue . in making ploughed 1 
Ground fertile, . It is light and ſpungy; and 
that which is brought from the Tharid of- 
Tqueyque is of a dark grey Colour, like unto 
Tobacco ground ſmall. Although from other 
Iſlands nearer Arica, get a white Earth 
inclining to a ſallow, of the ſame Virtue. 
It inſtantly colours Water whereinto it is put, 
as if it were the beſt Lye, and ſmells verx 
ſtrong. The Qualities and Virtues of this, 3 
and of many other Simples of the new. 
World, are a large Field for ingenious Perſons ? 
to diſcourſe philoſophically upon, when they 2 
ſhall bend their Minds more to the ſearching 
out of Truth than Riches, Y 


C n A P. v. 
of ; Xs and feſt of Alum. 


T HE Compoſitighss within the Bowels of | | 
the Earth are 1 as either will melt, or 4 

will not melt. | 1 
Thoſe that will bot melt are hard, and y 
called Stones; or being ſoft and eaſily crumb- | 
ling into very ſmall Parts, are called Eartn. 
Thoſe that will melt, are either ſuch as 
after they run, by the Force of the Fire, be- 
come ſolid and malleable ; and thoſe are Me- 

: tas; or eis fuch as do not obtain thoſe Qua- | 


© lities, 


” 
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lities, and thoſe are they that are called 
uices. ....- 

22 the Mixture of the aforeſaid four 
Kinds of Compoſitions are made eleven other 
Sorts of Minerals, and no more. | 

Thoſe which are hardened by cold, ungive 
again Heat, as Sulphur; but ſuch as are 
condenſed by Heat are diſſolved 
Cold, and Water, VIZ, Allum, jw 
Sale Ia 3: 

1. Thoſe that write of ſimple Medica- 
ments ſpeak of divers Sorts of "Alum ; but 
the true Allum is that which is called Rock- 
Allum, whereof ſome is white and tranſparent 
as Glaſs, and other ſome inclining to a red; 
and this hath the beſt Virtue, and is mi 
reſtringent; and therefore called by the —. 
Efiypteria. 

According to the Opinion of Galen; lib. iv. 
Of the Quality of Simples, it ſhould be of a 
cold Quality, uſe all aſtringent Things 
are ſo, and preſcribes therefore Rupeciſſa, as 
cold in the ſecond Degree, to be infuſed in the 
Quinteſſence of Raymundus. But Dieſcorides, 
and many others, make it to be of a hot Qua- 
lity by it's Effects; but this is not a con- 
venient Place to examine the Reaſons of 
it. 

2. The Allum which is called Eſcayola, is 
not a Juice, but the ſame with the Earth of 
Samia, which the Ancients called After. 

3. Neither is the Allum ſciſſile, or de 


Pluma, a Juice, which is yet taken for ſuch 


in Apothecaries Shops, but is the Stone called 
Amianto; and it is not aſtringent to taſte, nor 


conſumes in the Fi ire, although it be kept there 
very 


— 
very long, which ate the particular Qualities 
of an Amianto. 
4. The Allum Cating is made of the Aſhes 
of the Herb Anthige or Saſa, (Barilla, or the 
Herb they make Glaſs of) whereof there is 
great Abundance in the Plains of Orura, and 
in ſeveral Places of the River Langa-Seollo. 

5. The Salt which is made of the Lees of 
Wine, or of the Calcinings of the Lees until 
they become white, is likewiſe called Allum. 

he We/i-Inaies abound in Alum, as they 

do alſo in all Sorts of Minerals, In the 
Mines of the Lipes, near unto Coloha, the 

head Town of that Country, I found a Vein 

of Allum: I have ſeen another in the hoett 

| Baths of Ventilla, in the High-way between 
Oruro and Chayante ; and there I ſaw the true 

ſeiffile Allum, (or de pluma) with all the Qua- 
lities deſcribed by Dzo/corides. This fame 

Sort of Allum alſo is brought to Potaſi, from 

another Mine near to Porco Aylo: And in 

many other Parts there is of the ſame ; and 

there might of it be made in the City of. P- 

tofi, if they would bu: boil the Waters de la 

Ouebrada, or Guayco de Santjage, which are 

almoſt all Allium. | 


CCH AP. vI. 
Of Copperas. 


THE Ceopperas is a Mineral Subſtance very 
like unto Allum, and oftentimes they are 
found incorporated together, 
The Manner of ſeparating them, is to put 
the Lye that is drawn off from the Stone or 
Earth, which contains the Mineral, into boil- 
ing Urine, and the Copperas will divide from 
the Allum, and fall to the Bottom, the Allum 
remaining ſwimming on the Top. The 
Copperas is ſharp and biting |to the Taſte, 
and of an aſtringent Quality ; for which Rea- 
ſon diyers do attribute unto it the Properties of 
Sulphur, Iron, and Copper, the Virtue of 
Allum, the Subtleneſs of Saltpeter, and the 

Dryneſs of Salt. | 
Some Alchymiſts have written as if the 
hidden Virtues of the Philoſopher's Stone were 
contained in this Mineral, whoſe Latin Name 
is Vitriclum ; and they form a Saying to that 
Purpoſe, beginning every Word with one of 
the Letters of it, viz. Viſitabis Interiora 
Terre, Reftificando, Invenies Lapidem Veram 
Medicinam. Raymundus faith, that it is very 
near of Kindred to Gold, and hath the fame 
Original and Principle ; and it may be that is 
the Reaſon why ſome affirm, that it is a Sign 
of a Mine of Gold, although the Experience 
in 
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in theſe Provinces doth not correſpond there- 
with. It is ordinarily. found with 
and in great Abundance with the black Metal, 
which alſo participates much of it, and thence 
takes the ill Smell it hath in working. 

It is a very fine Sort of Copperas, which 
the Spaniards call Copaquaras ; > and the beſt 
and pureſt of all, is that they call Pzedra 
Lipas, from the Mine of it found in that Pro- 
vince ; although a few Years ago a very plen- 
tiful Mine of it hath been diſcovered in the 
Province of Acatama, which is of a greeniſh 
Colour, and that of Lipa is blew. There is 
alſo. ' whitiſh and yellow Copperas, which the 
Painters uſe ; and different Colours of it have 
cauſed ſeveral Names to be given it : Of this 
Mineral are thoſe the Spaniards call Myſi Sori 

Calohitis, and Melanteria. 
There is diſpute enough about it's Tempe- 
rament and Qualities, as well as about that of 
Allum; ſome not allowing it to be hot in 
the third Degree, will yet allow it to be ſo in 
the fourth: And others on the contrary, are 
of the Opinion of Juan de Rupeciſſa, (who I 
think follows Raymundus) that it is cold in the 
third Degree 

It is admirable to ſee it's Effect in Aqua 
fortis, (in which all Metals, like Salt, diſloive 
and are turned into Water) and an ocular 
Demonſtration of the Poſſibility of the 
Tranſmutation of Metals one into another : 
For with Copperas diſſolved in Aqua Fortis, 
without any other Artifice, Iron, Lead and 
Fin become fine Copper: And Silver will 


loſe of it's Value, and be turned into C e 
| 0 
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alſo with a — A of another Metal, very 


to be 
"'Þy-the 'orce — a moſt violent Heat they 
f | . 201 from the Copperas, which ern 
Vitriol, of wonderful Virtue. 
They make two Sorts af artificial e 
blew and green, of a Mixture of Iron, — 
per, and Brimſtone, put in the Fire 
5 Hereafter ſhall be declared, how and what' 
IJ Miſchief Copperas hath cauſed in the working 
Jof Metals, a Thing hitherto not taken notice 
3 4 5 


CHAP. vn. 
Of Sal 


ALT is no leſs neceſſary than com 
known in the World : And that which 
Mineral hath the ſame Virtue as that which is 
made of the Sea-water, or of the Waters of 
brackiſh Lakes or Springs. The only Diffe- 
rence is, that the ral Salt is more thick 
and ſolid, whence it comes to paſs to be more 
aſtringent, and not ſo eaſily diſſolved in Wa- 
ter as the made Salt is. | 

The Provinces of the W:ft- Indies as much 
abound in Salt as they do in Metals ; and a 
Piece of the Sea between the Lipes coagulated 
into Chriſtalline Salt ; as alſo the Salt-pits 
called Garci Mendoza, are none of the moſt 
W Wonders of this new 1 
8 
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Thoſe Pits are called Garci Mendoza, for | 
their Bigneſs, becauſe they be forty Leagues 
long, and (where narroweſt) — broad: 
And alſo becauſe that ſometimes in the Mid- 
dle of that Space are diſcovered, as it were, 
Wells that have no Bottom, and great over- 
grown Fiſhes are ſeen in them. It is very 
dangerous travelling over this Space of 
Ground, for Fear of loſing one's Eye-ſight, 
becauſe the great Gliftering of the Sun-beams, 
upon that Place of Chryſtal, puts out one's 
Eyes, unleſs they be defended with black Tif- 
fany. There is danger of Life alſo in that 
Journey ; it having happened, that going 
over that Place the Traveller and his Horſe, 
and all have been ſwallowed up, leaving no- 
Manner of Mark behind either of them. 
In the Lipes, four Leagues from the Mines 
of St Chri/topher de Achocolla, there is a ſmall 
Lake upon the Top of a little Hill, in a 
Country they call Tumaquiſe in the middle 
of which Lake the Water boils, and leaps up, 
ſometimes more, ſometimes leſs; making a 
frightful Noiſe, Out of Curioſity I went to 
ſee it, and found the Noiſe and Motion of it 
ſo terrible, that with Reaſon there be very 
few that dare come near the Mouth thereof. 
The Water is thick to that Degree, that it 
looks more like Dirt than Water: There is 
one ſmall Gutter where it rurs over, and that 
Water iſſued forth, becomes red Salt, as it 
runs along in little Channels. This is a 
mighty ſtrong Salt, and has twice the Virtue 
of common Salt in the working of Metals. 
It bath alſo been found to be an excellent 
Remedy for the Dyſentery ; Fane: ; 
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hath in it a Mixture of the red Allum, that 
gives it both Colour and Spirit, Hard by 
this Lake runs a Vein of Piedra Judaica; 
and the Country thereabouts is full of Mines 
of Copper. 

A League and a half from Fulloma, in 
the Province of Poor there be many 
Salt Springs, that as they guſh out of the 
Ground in a ſhort Time become pure 
white Salt, without the Help of any Art, 
and they increaſe into Heaps of Salt, until 
the Winter Rains diſſolve and fweep them 
away. In the fame Province near unto Ca- 
guingera, there be more Salt-pits like unto 
the former; and the like there is in feveral 
other Places. In theſe Parts alfo is found in 
great Abundance of the Mine or Rock-Salt, 
which is maſly and tranſparent ; looking like 
the pureſt Chryſtal. 7u/loma hath in it plen- 
tiful Veins of this Kind of Salt. Many Years 
ago the Inhabitants of Curaguara de Carangas 
have enriched themſelves by digging of Rock- 
Salt; and of later Years they have diſcovered 
| Veins of it near the River of Langa Colls ; 
but the Salt-Mines of Yocalla which God 
hath created near unto the rich Mountain and 
City of Potofi, that nothing might be wantin thng 
that was neceſlary for * working of 1 
Oar, yields ſuch Abundance of Salt as is in- 
credible ; whereof is daily ſpent in the melt- 
ing of Metals at the leaſt 1500 Quintales, and 
this Conſumption hath laſted for many Years. 

Beſides the common Virtues of Salt, which 
every Body knows, Arnaldo de Villa neva in 
his Treatiſe for the preſerving of Youthfel- 


neſs, ſays, that Rock-Sult i beyond any thing 
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in the World for that Purpoſe : He calls it the 
Mineral Elixir, and preſcribes, that it be 
prepared with Things that do not weaken it, 
or alter it's Properties; but he does not name 
the Ingredients, nor the Manner ¶ doing it. 
— Begumo, in his Tyrocinio Chymico teaches 

o to extract Oil out of it of an extraordi- 
nary great Virtue; and he fays, that whatſo- 
ever is preſerved in that Liquor ſhall be kept 
from Putrefaction for many Ages: And he 
believes that this was it that preſerved the Body 
of the beautiful Maid, which Rafael! Vola- 
terano ſpeaks of, that was found in the Time 
of Pope Alexander VI. in an ancient Tomb, 
ſo freſh, as if ſhe had bat juſt newly died, 
whereas it appeared by the Epitaph, that ſhe 
had been buried there 1500 Years before. 


3 
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CH AP. VIIL 
O Salt Ammoniac, and other Salts. 


AMON all the Salts that Nature alone 
preduceth, the ſcarceſt, but of greateſt 
Virtue, is the Salt-Ammoniac.; they call it 
vulgarly Armoniac, and from that Name con- 
clude, that it comes from Armenia, but that 
is not the true Name of it, but Ammoniac, 
Which in Greek ſignifies, Salt of the Sand; 
and underneath the Sand (of the Sea-ſhore, I 
ſuppoſe) it is found congealed in little Pieces 
by it's internal Heat, and the continual 
* | burning 
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burning of the Sun, baked ſo much, that it 
is made the bittereſt to taſte of all Kind of 
Salt. Goldſmiths uſe it more than the Phy- 
ſicians. It is one of thoſe they call the four 
Spirits, b&cauſe the Fire will convert them 
into Smoak, and ſo — fly away : The other 


three are, 
I. Quickſilver, | 
» Sulphur, — 
3. Saltpeter. 


It hath a particular Property to 40 ah 
colour Gold, and is 1— into the Compoſition 
of that Fai Der = diſſolves it. 

At this we have little Knowledge 
of the true Nitre: which was ancient] 
made of the Water of the River Nilus ; il. 
though Albertus Magnus faith,” that in Goſe- 
laria there was a Mountain that contained a 
very rich Mine of Copper; and the Water 
that iſſued out at the Bottom of it, being 

dried, became Nitre. We know little alſo 

Apbonitro, which is but as it were the 

roth of Nitre. | 

Borax (which is called by the Sp 


Chryſolica and Atincar) is an artificial Sort of 


Nitre, made of Urines ſtirred together in the 
Heat of the Sun, in a copper Pan, with a 
Ladle of the ſame, until it thicken and coa- 
gulate, although others make it of Salt-Am- 
moniac and All!'m, - 

Nitre is bitterer than Salt, but leſs Salt. 
Saltpeter is the N between them two, and 
conſiſts of vc ry and ſubtile Parts, it 
grows in the al of old Houſes, and in 


dtables, 
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Stables, Cow-houſes, Hog-ſties, and Dove- 
coats: It will grow again in the ſame Earth 
it was taken out of, if that Earth be thrown 
in Heaps and ſpared, and taken care of ; or 
if ordinary Earth be caft up into Heaps, and 
watered with brackiſh Water, after ſome Years 
it will give a great Encreaſe, as profitable as 
Crops of Grain. 

The-Uſe of it in making of Gunpowder 
and Aqua fortis is very well known. It is 
uſed alſo in the melting of Metals, as ſhall be 

ſhewn hereafter, 
- | +44 


: 
As * 


CHA P. IX. 
Of Juices, <obich the Spaniards call Betunes. 


I E Betune is one of the Things that does 

| moſt Damage of all unto Metals, eſpe- 
cialfy in the melting of them, becauſe it burns 
them, and makes them become Droſs, if they 
be not cleared of the Betune before they he 
put into a fierce Fire: There be twelve Sorts 
af Betune, viz. 


—_ | 41 Maltha, 

e | Piedra Thracia, 

NMuaptal la Piedra, Carbones de Mina, 
Gagete, Ambar de Cuentas, 


. Azabache, 
Ampelites, I 


Ambar Oloroſa, 
Alcanfor. 
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But few of theſe Sortsare found mixed wih 


Metals, OT 4 p 
N e = Oilineſs or Fat of the 
ö ; and although ſome are of opinion, that 
Alchamphor is the Weeping o>-Gom of the 
Tree Capar, in the Iſland of Zelat, and the 
Amber of another Herb called Paleo, in 
niſb, whereunto it is commonly found ſticking. 
And to the ſmelling Amber they aſcribe for it's 
Original a great Fiſh in the Sea like a Whale, 
becauſe there is great Reſemblance between it 
and yperma' Ceti, Nevertheleſs that doth 
nor hinder, that ſuch Subſtances alſo may, like 
Sweat as it were, iſſue forth of the Earth, and 
make- theſe Juices called Betunes. | 
Aſphalto is found in the Lake of Sodom, or 
the Dead- Sta, in Fadea, into which runneth 
the River Jordan, three Leagues from the 
City of Jericho. It is nothing elſe but an 
oily Froth that ſwims on the Surface of the 
ater of that Lake, agitated and driven by 
the Winds and Waves a- ſhore, and there con- 
denſes and hardens. It is like unto Pitch, but 
harder, and of a better Colour. Before GoD 
overthrew thoſe wicked Cities of Sodom, Go- 
morrha, Admah,and Seboim, that _— 
had little of this Betune in it, as may 
collected from Gen. xiv. Wag 
Theſe are found alſo in many other Places 
and Provinces, ſome whereof uſe them to 
make Candles with, inſtead ef Oil; although 
in Peru they have not been curious in far- 
ther Search than how beſt to work their Oar 
of Gold and Silver, yet by the Plenty of them 
that the Jadians bring, it is known that there 
are of them in the Cordillera de la Chiriguanes, 
1A 
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in the Frontiers of Lomnia, although they have | 
little Acceſs to them, becauſe they be in the | 
Power of the Indians that maintain War 8 
againſt the Spantards. 1 

The Piſſaſphalto is a natural Compoſition | 
of Aſphalto and Paz, and fo the Colour of it 
declares; and for want of the true natural 
7 aſphalta, they counterfeit it of _ two 


I Net is a ſulphurous Liquor, Gove. | 
times white, and ſometimes black alſo, and 
is that which is called Oil of Peter, of ad- 
mirable Virtue to cure old Pains, proceeding | 
from cold Cauſes. It will draw Fire to it, as 
the Loadſtone does Iron, with that Force, 
that it will take fire at a great Diſtance from 
the Flame, as hath been confirmed by the mi- 
ſerable Experience of the Conde de Hercule, 
de Icontrarii, of the Country of Ferrara, who 
having a Well in his Ground, the Water 
whereof was mixed with Petreol, and by ſome 
HBreaches or Cracks in the Well much of this 
Water ran to waſte, commanded it to be re- 
paired ; the Labourer that was let down into 
the Bottom of the Well deſired a Candle, the 
better to ſee his oy which was furniſhed 
him in a Lanthorn; and immediately through | 
the Hole of the Lanthorn the Napthe ſucked 
the Flame into itſelf, and ſet Fire on the whole 
Well, which diſcharged itſelf inſtantly like a 
great Piece of Cannon, and blew the poor 
Man into Pieces, and took off an Arm of a 
Tree that hung over the Well. The Conde 
himſelf told the Story to Matiolo, who _ 
it in his er 
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Aſphalto and Piſſaſphalto melt in the Fire as, 
Pl or Wax, and by that they are diſtin- 


7 guiſhed from the Piedra Gagate, or Aſcalacbe, 
nd alſo from Pit-Coal, which burns and con- 
ſames it ſelf away like Tea, or any other ſort 
of Wood. As yet I have not heard whether 


there be any Betunes in theſe Provinces, al- 
though I perſwade myſelf there be, if they 
were ſought for, : | 


4% op by <o_ - 
Of Sulphur and Auumony. 


Ulphur is a Mineral the moſt univerſally 
known of any. Tt is made of an earth 

unctuous Subſtance, and very hot, to that de- 
gree, that it is eſteemed to be neareſt of kin to 
the Element of Fire of any compounded Sub- 
ſtance. The Chymiſts call it the Maſculine 
Seed, and Nature's firſt Agent in all Genera- 
tion: And they ſay, that the difference between 
one thing and another, ariſes from the divers 


Y Preparations and Mixtures of 'Sulphur and 


Quickſilver. It hath happened to an Apothe- 
cary, that going about to make a Salve com- 
pounded of thoſe two Materials ; he has found 
the reſult to be a Plate of fine Silver. After 
many Conſiderations of this Subſtance, Tho- * 
pbraſtus Paracelſus proceeds to contemplate the 
Wonders produced by Sulphur, and faith, that 
God by an eſpecial Providence hath concealed 
thoſe Myſteries; and that it is an evident Con- 

| C futation 
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tion of Metals; for this Mineral doth effect it: 'J 


And he teaches a way to make an Oyl, called 
in Spaniſh ( Epatica Sulphuris) which turns Sil- 2 
wer into Gold. And Heliana, the Author of 
a Book called La Diſquifition, teaches the 
fame thing with raw Sulphur, to ſhew the poſſi- 
dility of it, although it be in me little Quan- 

x the Quick- 
ſilver, and turn it into Plate, whereof there be 
many Eye-witneſles in-theſe Provinces, And | 
this Sulphur diſtilled in a Glaſs-ſtill, makes the 
Oyl of Sulphur of ſuch rare and admirable 
Virtue, eſpecially for the French Pox, taking 
three or four Drops thereof every Morning for 
a Week together in ſqme Liquor proper to 


tity. The Smoke of it helps to 


convey it in. It is good to cure the difficulty 


of Urine, and the Pains of the Gout, and many 


other things, as you may ſee in Diodorus Eu- 


chiente, and divers other Authors. There is 
abundance of Brimſtone in the Province of the 


Lies, and in the Confines of the Pacages, and 
in la Puna de Tacora, or los Altos de Arica, and 


in many other Parts beſides; it is found incor- 
porated with Metals in the richeſt Mines of Peru. 


The An imony, or St#h4um, which ſome 


Miners call by the Name of Alcahale, and 
others (partic. larly in Oruro) call it Macacote , 
is a Mineral very like unto that they call 
Soracha, or Lead, that is very porous ; it ſhines | 


very much, and s brittle ; ſome of it is of a 
reddiſh yellow Cclour, and ſome there is more 


inclining to white, and very finely grained, as 


Steel ſkews where it is broken. 


It is made of a very corrupt, and imperfect | 


Mixture of Brimſtone and Quickſilver, 1 
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ſeems to be an Abortion of Nature, and the 
= Emri,, which would become Metal, f it 
IF, was not taken out before it's Time. 

| Porta Vegins, and others do teach a way to 
draw out of this a kind of Quickſilver, which 
they call Regal ; but it is inclining to red, and 
has not ſo lively a Motion as the ordi 
Quickſilver. By Aqua fortis alſo Brimſtone 
(whereof it is compounded) is gotten from it 
in it's proper Form, of a green Colour, and 
burns as ordinary Brimſtone does. 

Bafillius Valentines in his Triumphal Chariot 
of Antimony, having ſpoken of many of it's 
Excellencies, afterwards teaches how to make 
of it a Fire-ſtone (as he calls it) which will 
turn other Metals into Gold. Paracelſus 
writes much alſo to the fame Effect; and other 
— 7 — with a continued Voice do ſpeak of 
an Oyl which is gotten from Antimony for 
is we ſame purpoſe : But from a more certain 
xe and neceſſary Experience does Matiolus com- 
1 FF mend his Ointment, for the curing of old 
d FF Vlcers, and for other Medicinal Uſe. 

r- | Stibium has a drying and aſtringent Virtue, 
4. and the Preparation (which they call) Hiacint 
ne is held to be a very ſtrong Purge, and à Pro- 
nd voker to Vomit. This Alcabol is very com- 
e, monly found comprehended in the Silver Oar, 
all and particularly in that which in Peru is called 
ics the black Oar ; nevertheleſs in many CONS it 
a is found in a Body by itſelf, It does a 

dre deal of miſchief in the working of Metals, S 
the Betune and Brimſtone does, and therefgre 
muſt carefully be gotten out aa a Fg 
ſhall be ſhes hereafter. 
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fita, Orpiment, and Sandaruca. 


is alſo called Syrites, which ſig- 
Stone of Fire, becauſe being 
' Nruck with Steel, it yeildeth Fire in greater 
abundance than any other Mineral: Some 
will have it to be begotten of an undigeſted 
Vapour, others that it is compoſed of a cour- 
ſer Sort of Brimſtone, or Betune, and Stone; 
it grows in all ſorts of Mines, but eſpecially 
where there is Copper, and the black Silver 
Oar, whereof it doth much participate, and 
perhaps that is the Reaſon why Dioſcorides 
AJaith, that the Marcaſita is a kind of Copper : 
and notwithſtanding Albertus and others do 
think the Marcaſita contains no Metal in it, 
yet Experience has taught the contrary ; for 
the Farmers of the Mines of Monſerrat en ls: | 
Chichas, when they begun to dig thoſe Veins, | 
they found the Oar to contain as much Silver 
as it did of Marcafita : And in this Mountain 
of Potoſi, and others, there is a fine ſort of this 
AMearcafita, which is found incorporated with | 
the black Silver Oar, and is a certain Sign of 
it's Richneſs ; there be as many kinds of Mar- 
caſitas, as there are of Metals, whoſe Colour 
they repreſent; the moſt common ſort looks 
Iike Gold; being put in the Fire, it ſmells | 
Ike Brimſtone, and flames much, — 2 
'N Dign 
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IF Sign it is compounded, as has been ſaid be- 
ſore. . 
Gd, Silver, and Copper are uſually found 
. contain'd in it: It is a great Hindrance to the 
melting of that Oar, where it is incorporated, 
dividing the Quickſilver into very ſmall Par- 
ticles, as ſhall be ſhew'd hereafter, together 
with the proper Remedies for it. 

„ Orpiment n Sandaraca are of the fame 
Nature and Virtue, and are only made to differ 
. by their greater or leſſer Concection in the 
7 Bowels of the Earth. | Sardaraca being no- 
r ching elſe but Orfiment well concocted, and 
- 4 
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by Conſequence thereof, highten'd in Virtue, - 

as is demonſtrated by putting Or piment into a 
Fining- pot, and ſetting it on the Fire, where- 
by after a convenient Concoction, it will be- 
y F come red, and of as lively a Colour as the 
r I moſt perfect natural Sandaraca. Where Or- 
d rment is found, it is a certain Sign of a Mine 
of Gold, whereof alſo it always contains 
ſome Seed or little Particle; as Pliny reports, 
in the time of the Emperor Caligula, that he 
did then extract ſome Gold ont of it: ſince 
that time it has not been attempted, becauſe 
the Coſt does much exceed the Benefit. 

The beſt tort of Orpiment is that, which 
is of a ſhining Gold Colour, that is not faſt 
compacted, and. eafily breaks into Scales. 
The moſt perfect Sandaraca' is that, 
which is reddeſt, pureſt, and the moſt brittle, 
of the Colour of Cinabrio, (an Indian Word, 
of a Gold Colour) and it hath a ſtrong Smell 
of ' Sulphur, whereby, as alſo by it's other 
Qualities and medicinal Virtues, it is diſtin- 
guiſh'd from Sandix, which is of the ſame 

| | C 3 Colour 
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Colour, and is made of Albayalde well burnt | 


in the Fire, which ſome alfo improperly call 


Sandaraca; theſe are Poiſon, by reaſon of 
their ſtrong, corroding, and burning Quality, 
not only upon the Bodies of 9 but 
upon Metals alſo, in like manner as Anti- 
mony, or Brimſtone, or other dry i 
rals; for by Reaſon of their oily parts, 

take Fire, and being mingled with Meu! 
they burn and conſume the Moiſture there- 
of whereby the Metal moulders away, and 
is loſt : There be other Juices that are 
icarcer, and not commonly known, as they 
report of one that is found in the Mine of 
Aucbergo, which is White and hard, and poi- 
ſons the Cattle that taſte it: And it may be, 
of this kind was that Vein, which Perſons 
of good Credit have told me was found in 
the Province of Conchucos, in the Archbi- 
ſhopric of ma, with which the Inhabi- 
Kants of that Country uſed to kill thoſe they 
had a mind to be rid of; to prevent which 
wicked Practice, the holy Archbiſhop de los 
Reyes, Don Soribio Alonſo de Magrobejo, com- 
manded the Mine to be rener up. 


CHAP. xu. 
| Of the Generation of Stones. 7 


T is. moſt certain, that there is ſome very 
active Principle or Virtue. that operates in 
the Generation of Stones, aa well as upon 


the 
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the reſt of the Matter of the Univerſe, that: 
is ſubject to Generation and Corruption; but 
the Difficulty lies in knowing what that Prin- 
ciple is, becauſe it operates in no determinate 
Place, dut ſometimes Stones are made in the 
Air, in the Clouds, in the Earth, in the Wa- 
ter, and in the Bodies of Animals. 

Avicenna' and Albertus think the Matter 
whereof Stones are made, to be a mixture of. 
Earth and Water; and if the greater part 
be Water, it hath the Name of Liquor; but 


if the greater part of it be Earth, then it 


is call'd Dirt or Clay. | 

That Clay which is fit to make Stones of, 
muſt be tough and ſtimy, ſuch as Bricks, Pots, 
and other earthen Veſſels are made of; for if 
it be not ſuch, as ſoon as the Fire hath con- 
ſum'dethe Moiſture of the Dirt, it will not 
hang together, but crumble into Earth and 
Duſt: It is alſo neceſſary, that the Eiquor- 
which is to be converted into Stone be very 
flimy ; the Experience whereof we find in 
our, own Bodies, The Phyſicians being ge- 
nerally of an Opinion, that the Stone is * 
gotten in the Reins and Bladder of ſlimy 
tough Humours, bak'd hard by the Heat of 
the Body ; this Opinion touching petrifying 
Liquors, is confirm'd paſt all Queſtion, by the 
Experiment of that famous Water in this 


Kingdom of Peru, near unto Guancaveilca ;. 


which they take and put into Moulds of what 
Form and Bigneſs they pleaſe, and expoſe it to 
the Sun for a few Days, whereby it is made 
perfect Stone, and they build their Houſes 
with it: All the Cattel that drink it dye, and 
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from what has been ſaid before, it is not hard 
to conjecture the Reaſon. | 7a 
In a Mountain call'd Pacecava, a League 
from the Mines of Verenguela de Pajages, there 
be Springs of this Liquor, the Colour whereof 
is whitiſh, inclining to yellow, that as it runs 
along condenſes into very hard and weighty | 
Stone of different Shapes. Moreover any po- 
rous Subſtance that can ſuck this kind of Li- 
quor into it, is apt to be turn'd into Stone; 
and of thoſe I have ſeen Trees, and Limbs 
and Bones of Beaſts turn'd into hard Stone. 
In the City de Plata I have ſeen Sticks of H 
Wood taken out of that great River of the ſame 
Name ; ſo much of which as had remain'd | 
cover'd with the Water, being converted into Wl , 
very fine Stone, I ſaw alſo the Teeth and 
Bones of Giants, that were dug up in Tarija, Ih 
turn'd into heavy and hard Stone, 0 
Stones have their ſubſtantial Forms, which 
makes them differ ſpecifically ; yet, becauſe we It 
cannot come to the Knowledge of them in k 
our Definitions, we are fain, by way of Peri- 
phraſis, to make uſe of Accidents and Pro- 8 
perties. Every ſeveral form of the Stones is 
accompany' d with particular Virtues, as re- WT 
markable as thoſe of Animals or Plants, and | 
' proportion'd to* the length of Time Nature f 
takes in it's Generation; but becauſe Plants 8 
and Animals are to have ſo different Diſpoſi- 
tions, and: to produce ſuch various and admi- it 
rable Effects, they cannot be of ſo uniform, | 
and well mingl'd a Temperament as the Stones 
are, nor is their ſoft and gentle Subſtance ' 
capable to endure ſo much Force ; as neither 
is the Hardneſs of the Stones fitted for the 
5 producing 
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producing variety of ſeveral Shapes, and there- 
fore in them are found no Leaves, Flowers, 
ruits, Hands nor Feet, as in Plants and Ani- 
als, though they have a greater Virtue of 


1 another kind. 

. r 

1 | | 
| CHAP. XII. 


f Of the Differences of Stones one from another. 


9 L ſorts of Stones are reducible under 
0 ſome of theſe five following Species. 
d 1. If they be ſmall, very ſcarce, and very 
„hard of Subſtance, and have Luſtre, they are 

call'd precious Stones. l 
2. If they be of great Magnitute, altho' 
they be rare and have Luſtre, they are ſome 
1 Kind of Marble. | | 
; 3. If in breaking they fall into Splinters or 
- ' Scales, they are a ſort of Flints. | 
S 4. If they be. of a ſmall Grain, they be 
- JI Pebbles. x 

3 <5. Thoſe that have none of the above- 
aid Qualifications, are Rocks or ordinary 
Stones. | 
But the Miners for the better Diſtinction of 
the forts of Stone wherein Mea's are en- 
I gendred, uſe peculiar Names for them; for 
example, a kind of Stone like Pebble, which 
contains Gold, Silver, or any other Metal 
they call Gu:70s, which breeds a richer Nein 
of Metal than any other Stone, | 

| C5 Cachi 
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Cachi, another ſort of Stone, white like 1 
Alablaſter, ſoft and eaſy to break in pieces, 
is all this Country calFd Salt. Much Lead 
is engendred in this kind of Stone, in the 
Veins of Metales pacos, which is the Name ] 
the Miners here give unto their Silver Oar, 1 
Chumpr, which is fo call'd, becaule it is of | 
a grey Colour, is a Stone of the kind of 
Eſmeril, mix d with Iron; it ſhines a little, 
and is very hard to work, becauſe it reſiſts the 
Fire ouch, It is found in Potefi and Che- 3 
cha and other Places, with the black Metals 
and Reſecleres, | 
. Lamacrudria is that Stone which is cloſe 
compacted, and ſolid, and ſhews not the leaſt | 
Grain nor Poroufneſs when you break it, | 
and is of a yellow 1 high | 
colour'd, as Blood- red. 
Alnaclansta is. the Name they. give ano- | 
ther kind of Stone, which is very folid and 
weighty, of a dark Colour, always found in | 
the Company of rich Metals, which are en- 
gendred in it, when it comes to be corrupted | 
and rotten ; as in like Manner is done in 
the Gouites, it grows upon the Flints of I 
the Gold Mines, and thoſe of Copper and 
Silver. | 
Alniolacleru, or Whetſtone, is that ordinary | 
Stone, which is commonly made. uſe of for | 
that Purpoſe, and ſo known to every. body. | 
Divers.rich Metals grow upon it, but mol! | 
commonly los Cobriſces. 1 
The Veins of Silver are rare and incon- | 
filerable that are found in Pit-Coal; altho' Ml | 
it be a more proper Bed for Gold. 3 
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Other Stones that grow in Mines, or 
leave unto the Metal, call Cigues, and 
alſo Caxas, which are = and 2828 but 
not very hard, nor ve ngy, and common 
iy hone ne of Metal. 18 them, altho' in 
ſome rich Mines they are infected with ſome 


= 
=; 
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of Wlittle, by the Vicinity of the Oar. 
The Stones of Potoft, call'd Vilaciques, have 


been, and are very famous for the Abundance 
of Silver gotten out of them; and are one 
;= of the Ingredients that make this Province 
ls without Compariſon. Vila ſignifies Blood in 
Peru, or any red thing; and for the Streakes- 
ſc of red this Stone hath in it, they call it Ve- 
{t I £29ues. bu: 
_ ' — — 


Of precious Stones. 


RECIOUS Stones are either tranſparent, 
as the Diamond is, or obfcure, as the 
Onix, or between both, as the Sandonyx 
and the Jaſper. It is the Water which is the 
prindipal Cauſe of Clearneſs, and the Earth 
of tlie Opacity of them, So that the Reaſon 
why they excel one the other in Luſtre and 
Tranſparency, is from the variety of Hu- 
mours congeal'd together to compoſe them, 
which are ſome of them more pure and clean 
than other s. 
White Stones are made of Humour almaſt 
like Water, and ſo are more clear and tran- 
| C6 ſparent; 
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ſparent ; ſuch is the Chriſtal, and the Jr: s 
{o call'd, becauſe being held oppoſite to the 
Sun-beams, it much reſembles the Rainbow. 
The Diamond is engendred of a leſs clear | 
Humour, than the Chriſtal or Iris, and fo is 
more obſcure than either of them. The ſame 3 
Variety may be obſerved in all precious Stones 
of what Colour ſoever they be ; whether com- 
poſed of Juices or Humours that be green, as 
the Emerald, and the Praſma; or of blew, as 
Saphir, the Cajano, and ſome ſort of Jaſper ; | 
or red, as the Ruby; or purple, as the Jacynth ! 
and Amathiſt ; or Gold-colour, as the Chryſo- | 
litesand Topaz ;' or of mingled Colours, as 
the Opalos. 
In like manner it is to be imagin'd, that | 
the other ſorts of Stones that are not tranſpa- 
rent, are engendred of a Mixture of black 
and thick Humours ; an Inſtance whereof we 
fee in Water, which though it be naturally 
white and clear, yet. mingled with Ink or 
ſuch like Liquor, it loſeth it's Tranſparency, 
tho' not the Luſtre of it's Superficies. 
The different Colours of the Juices or Hu- 
mours afcreſ@id, : rifes frpm the various Mix- 
ture of black and white Matter, whereof the 
Stones are engendred. Although Raymundns 
and many others attribute it more immediate- 
ly to the Variety of Metals, of whoſe pureft 
Liquors precious Stohes are engendred, in the 
Heart of other hard Stones, whither that Li- 
quor hath penetrated, and thereby much re- 
nned itſelf, And that in Eſtimation, precicus 
Stones hold in Proportion to the Metals of 
which they are engendred, as the Ruby to 
Gold, the Diamond to Silver, the Emerall 
x een 
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fo Copper, and the reſt in like Manner. 'In 
his Compendium of Tranſmutation, dedicated 
to Robert King of England, he doth particu- 
, larly teach the Way of making artificial pre- 
cious Stones, a Mixture of the Waters 
of divers Metals, as beautiful and of the ſame 
Virtue as the natural ones are, A Knowledge 
over and above other excellent Qualities of 
that rare Perſon, which ſeems to out go Hu- 
man Capacity. But it is the eaſier to be be- 
lieved, becauſe we ſee Eſmalts made of divers 
Colours, by a-Compoſition of Minerals ground 
to Powder and Glaſs, and falſe Stones made 
in the ſame Manner. 

Tranſparent precious Stones have many 
Faults in them, which by Reaſon of their 
Clearneſs are ſooner diſcoy Eye, 


Garments ; and it is 
rare to find a Stone that hath not fome De- 
fect or other; either Spots, or Hair, Cloud, 
Shadow, Salt, or other thing 2 — to be 
engendred in them, becauſe the Humour of 
which it is made is not all of one Colour. A 
Shadow ariſes from the Humours being more 
obſcure in that Part. A Cloud comes from 
the Humours being too white in that Part. 
Hairs, which are ofteneſt found in the Saphir, 
and Salt which particularly hurts the Opalos, 

as Lead doth the Emerald, are Impediments of 
different Colours from the true Colours of the 
Stone in which they are. 
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CHAP. XV. 


Whether. there be precious Stones in the 
| Kingdom of Peru. 


| the Induſtry of the le 
; 4 of theſe Provinces hath been principally 
+  applyd in the ſearch after Gold and Silver, 
and they have neglected the Enquiry after 
precious Stones, altho* there have been and 
are many notable Indications that this flou- 
” Ws Kingdom wants not this Prerogative 


There is a conſtant Report, I myſelf 
have heard it in the of the Lipes, 
that in the adjoining Province“ of Acatama, 
there have been found excellent Diamonds; 
| and that in exchange for a little Cocus, worth — 
| not above two Reals, an Indian old Woman 
fold a handful of rough Diamonds, which in 
Spain were worth many Ducats. It is a 
try full of beautiful Stones to fee to, and 
therefore may very well be ſuppoſed to have 
Riches in it. Tp 
There be ſtore of Amathiſts in a Wood 
call'd by that Name, which ſtands hard by 
the Mines of Eſmeruco. And in the rich 
Mine of St Elizabeth of new. Potoſi, there 
be found tich and well grownAmathiſts among 
the Silver Oar. There are of the ſame kind 
of precious Stones in Paraguay and Buenos 
N | ſyres 3 


JF a Coco, becauſe like the Coco Nut; it is 


1m). 
Ayres ; they are engendred in Papas Lanadas; 
2 or two Fathom under Ground, in a ve 1 
hard and heavy Flint-ſtone, which they call 


about the bigneſs of ones Head. The Ama- 
thiſt within will be as big about as two Fin-- 
ers naturally coagulated into Shapes like 


ne Lace, and is mores or leſs mature and 


perfect, according to the Condition it was 
in when the Coco burſt, which it doth of 
his own Accord, and then makes a Report 
like a piece of Ordinance, and makes the 


Earth near it tremble for a good while; and 


that juſt over it to break and open; by which 
Tokens Men go to the Place, and dig for the 
Coco, which they find ſplit in two, three, or 
more Pieces. This is a thing well known, 
and common in theſe Parts of the World. 
Near unto the Place, call'd Aqua Caliente, 
for the hot Water that there guſhes out, in 
the Way between Potoſi and the Lipes, there 


is a Pampa full of a pure tranſparent Chry- 


ſtalline Stone, form'd by Nature into ſeveral 
Angles, that meet in one Point: I always 


pickt up. ſome of them when I went that 
Way; admiring. their Beauty, for expoſing 
them to the Sun-beams, they look'd all like 
ſo many feveral Suns. The "argeſt that I ſaw 
of them was about the bigneſs of ones Thumb. 

Of this ſort, altho' much ſmaller, yet there 
be abundance in the Countries of Callapa and 


2 : In the Province of Pacages I ga- 


d ſome alſo naturally cut like Roſe-D1a- 
monds, as big as large Peaſe ; and waſhing 
the Sand, I often obſerv'd amongſt it little 
{mall Points of the Colour of Gold, and tran- 


ſparant, 
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parent, like unto the beſt Topaz ; and others 
of that Sort as big as Barley-corns, which if 


hey were bigger, would be of great Eſteem, 
an 


no doubt but ſuch might be found, if. : 


t 
hearty Induſtry were employ'd thereabout. 


The Stones of the Mine of Camata, in the f 
Province of Larecaxa, do vie in Beauty with 
the Diamond, and are worn in Bracelets and 


Ring in this Kingdom. 


In the great Head Land of Arica, between 
the Rocks within the Port, there is a Mine, 
whence they get Stones tranſparent as Dia- 
monds, and very near as hard, whereof alſo | 

8. 


they make Jewe 


The beſt Turqueyes are found in Atacama 


J have ſeen one in the Lipes, as big as a twelve- 
pence Enghſh, The Indians of this Country 
eſteem it great Bravery to have Necklaces and 
Bracelets of ſmall Turqueyes curiouſly com- 
poſed. The Men wear great ones of this 
Kind about their Necks, like Gold Chains. 
They wear ſuch Chains alſo of green Stones; 
and the Officers of their Armies eſteem them 
moſt of all, and account them the beſt Ranſom 
a Priſoner can give them. | 


Pearls alſo are gotten on the Coaſts of 


Atacama, and in the Mexillones, which are 
taken out of Oyſters, and brought hither to 
fell: it is very ordinary to find Pearls in 
the Drefling or Fatthy of Oyſters. | 


J have little Knowledge of the Fertility of 
the Lower Countries in theſe kinds, becauſe - 
they have little or no Commerce here. Beſides 
my chief Intention is to give your Lordſhip 
Information of the Mines of the Provinces 
ſubject to your own Juriſdiction, and * I 
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have ſeen in Perſon. Nevertheleſs, at the 
Time of the firſt Conqueſt of theſe Countries, 
there were found many and very large Eme- 
ralds in the Hands of the Natives, as appears 
by the Hiſtories thereof, 


CHAP. XVI. 
Of other ſerts of Stones, 


T doth. very little import the Owners of 
| Mines, for whoſe fake principally, by your 
Lordſhip's Command, I have written this 
T reatiſe,' to diſcourſe more particularly of 
other Stones, although the common ſort. of 
Stones, becauſe they are fo, are little inquir'd 
into or underſtood; and when in Mines 
meet with ſome Stones of rare Colour. and 
Tranſparency : Their Beauty would invite 
the Miners Efteem, if the Covetouſneſs after 
Gold and Silver, which they ſeek for, did not 
blind their Eyes and Underſtandings, ſo that 
they cannot attend to look after them. But 
becauſe I have given an Account of all 
Minerals together; and that Marbles are of 
next Eſtimation. unto precious Stones: It is 
but Juſtice to treat a little of thoſe Marbles 
we find in theſe Provinces, which I believe 
equal to any that we read of in Story. 

The Province of Acatama, above all others, 
beſt deſerves do be curiouſly enquir'd into, by 
able and experienced Artiſts; for it po uces 

; Stones 
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Stones of ſuch various Colours, and beautifull 
Gloſs and Luſtre, that only the great Quantity 
and Abundance of them hinders them from 
being reckon'd among the precious Stones. 
This whole Kingdom is full of curious 
Altars made of theſe Stones, and many off 
them have been carry'd into Eurcpe, and they 
| have not been wrought for any other Purpoſca; 
yet either for want of Stone-cutters to work 
them, or becauſe moſt of us in theſe Pais . 
have in our Eye to return home again into Wk, 
Spain with great Eſtates, and care not for WM; 
perpetuating our Fame in thefe Parts by ſump- Ir 
tuous Buildings, for which theſe of fort Stones 
were very fit Materials. 
There is a Stone in this Imperiality, worthy} 
for it's Variety, Luſtre, and Greatneſs, to be 
. preſented to the View of the King our ſove- 
ing Lord, It is fix Palms in Length, and 
Fingers thick; it is in form like a Plank or 
large Table; it is full of delicate Clouds, 
made by the Compoſition of it's Colours: 
There be ſome red, and ſhining tranſpa- 
rently, others more obſcure, as black, yellow, | 
green and white. Upon the blackeſt Spot Pte 
in all the Stone is reſembled 2 as it * 5 
falling upon it, or Milk, according as theſhcc 
White happens to be mix'd with Shadow. | 
In the Mines of Verenguela de Pacagues, 
there be other Stones, not inferior in the No- 
bleneſs of their Subſtance and Luſtre, to thok 
of Atacama, altho* they have not that Variety 
of Colours. They be white as Alablaſter, 
and tranſparent ;. and becauſe that Colour i ec 


not equally diſtributed, it. cauſeth, as it were, 
7 Clouds, 


Y 


TI 


dance which gives much Gracefulneſs and 
zuty to the Stone: No Liquor will ſink 
a Lito them, they be ſo hard, like unto Chryſtal. 
re Font in the Church of Fulloma is a very 
rege one, and. yet is made of one of theſe 
Stones; and tho” it be ſix Fingers in Thick- 
Meſs, yet you * ſee thro” the Sides of 
t the Light a Candle ftuck up in the 
JV iddle. Tn the Jefuits Colledge in the City 
f Paz, there is a famous Water-pot of this 
tone, thro' whoſe Sides you may ſee the Water 
. > O79 juſt as if = RI we” 


ranſparent Glabs, 
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P ESIDES Shining and Tranſparency, 
i which as hath been ſaid, is found in divers 
Dtones, and in the common ſort of Stones is 
Hot found; there be alſo other Accidents that 
Accompany them, viz. Hardneſs and Softneſs.. 

$ Hardnef is ſo eſſential to all precious Stones, 
hat they be. not held for ſuch, upon whom 
File will make Impreſſion. If the 

atter of oberg the {ito is compounded: 
de tough, and dried by a violent Fire, till 
he Moiſture be conſum'd, it cauſeth Hardneſs, 
ecauſe it contracts and condenſes the Matter 
ithin itſelf. If the Matter have little or no 
Toughneſs, 


(44) 
Toughneſs, then the Moiſture being eaſil; 
dry'd away by Heat, and the earthy Part burnt, 
there will remain a Stone ſoft and brittle ; allo i) 
the ambient Cold will condenſe Matter and 


4 
4 


Cl. 
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make it har“, as we ſee in Stones congeal( 
thereby, the which will diſſolve again by 
the Fire, and the congeal'd Humour relax 
and run; Stones that want Moiſture enough 
to glue their terreſtrial Parts together, when 
they be put into the Fire they break into 
ſmall Pieces; and thoſe which are drieſt of 
all do reſolve into Duſt or Lime by the Fire. 
Some Stones are porous, others maſſy, and 
well put together. The firſt ariſes from the 
unequal and ill Mixture of 0 55 and dry 
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Parts whereof it is compounded,) ſo that the 
Heat exhaling the Moiſture, where no eartht/ 
Subſtance was mingled with it, leaves 2 
hollow Place or Pores, which make ſpongy | 
Stones. As for the oppoſite Reaſon, we {cz} 
the contrary Effect in maſſy Stones. Stone 
are found of various Figures, and caufing as! 
much Admiration as moſt Things in Nature. 
Perchance it may come from the various 
Mixture, Colours, and Veins of Stones, a} 
you may' ſee in thelix Clouds and Spots repre- 
ſented Towers, Sheep, and other Animals and 
Figures. And in Lead pour'd out upon 
Water often happens the like. The Story 
is famous of the Agates of King Pirrbus 
that repreſented Apollo and the nine Muſe} 
as lively as the beſt Painter could draw them; 
and Cardanus ſays, he had one of that kind} 
that was a true and exact Picture of the Em- 
peror Calba. 4 * 3 . 
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They ſay, that in the Houſe of 7/7/Jom at 
on}tantinople, there is a Marble Stone, that 


py the very natural Veins of the Stone, hath - 
e Picture of St John the Baptiſt, with his 
Icloathing of Camels Skin expreſſed to the 
Life, excepting one of his Feet, which is im- 


perfeck. ve bis 

It is a ſign that Nature hath not wrought 
by Chance, but by particular Study, and to 
ſome myſterious End, when in the fame Spe- 


IJ cies of Stones are found the ſame Marks and 


Figures, like thoſe in the Fields of Verona, 


| which Leon Baptiſta reports to have ſeen ;; and 


that they have painted upon them the Image of 
the Chair of Salomon. And another black 
Stone, -which being broken at one End, hath 


| painted in it exactly, and to the Life the 


Picture of a. Serpent; and that it hath the 
Virtue to draw Serpents unto it. Albertus 
Magnus affirms to have ſeen 500 Serpents got- 
ten upon a Stone of that kind, which was pre- 
ſented unto him. A n 

When we meet with Stones that repreſent 
Animals, or the Limbs of them, or Plants, 
or other Things not by ſuperficial Draught 
or Colouring, but in Bulk and Subſtance. I 
believe it may ariſe from ſome petrifying Li- 
quor, which that Matter has ſuck d into it's 
Pores, and thereby is become all Stone, and 


ſo thinks Avicenna : But although ſometimes 


this may be the Cauſe thereof yet methinks 
it cannot reaſonably be ſuppoſed to be fo al- 


ways. | 


At the Foot of the Mountains Miſnenſes, 
near unto the Lake of Alſatia, Stones are 
very commonly found that have emboſs'd 


upon 
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upon their 8 


and Fiſhes in fine Copper. Ancie the : 
calyd a fort of Stone Conchites, which were 


in all their Lineaments very like unto the 


Cockles of the Sea; and they thought that 
thoſe Fiſh-ſhells lying a long time in Soil, 
where much Stones were begotten, the pe. 
trifying Liquor entring into the Pores of the 
Shell, converted it into Stone: And they WW 
ground this Opinion upon the Certainty that 
the Sea in old Time hath overflown the whole 
Territory of the City, of Magara, where only | 


theſe fort of Stones are found. Bur of latter 


Times all Colour of Reaſon is taken away | 


from the foremention'd Conceit, by the won- 


derful Veins of Stone, ſome grey, ſome iron 
colour'd, and ſome yellow, which are found | 
in the Highway as one goes from Potaſ to 
Orone/ta down the Hill, There they gather | 
Stones that have in them Impreſſions of divers 
ſorts of Figures, ſo much to the Life, that no- 
thing but the Author of Nature itſelf could 
poſfibly have produc'd ſuch a piece of Work- 
manſhip, I have ſome of theſe Stones by me 
in which ſee Cockles of all forts, * 

middle- f and ſmall ones; ſome of 
them lying upwards, and ſome downwards, | 
with r ſmalleſt Lineaments of thoſe Shelis | 
drawn in great Perfection; and this Place is | 


great, 


in the Heart of the Country, and the moft 
double mountainous] and therein, where it were 
Madneſs to imagine that ever the Sea had pre- 
vaiPd, and left Cockles only in this one Part 
of it. There be alſo among theſe Stones the 
perfect Reſemblance of Toads and Butterflies, 
and ſtrange Figures, which tho I have heard 


from 
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From credible Witneſſes, yet I forbear to. 
Wnention, and not to overburden the Belief 
f the Reader. Over-againſt this wonderful 
Vein of. Land, on the other Side of the 
Valley of Oroncota, ſtands that famous Piece 
f Land they call Pucara, which ſignifies in 
heir Language Fortreſs, it is a Place the 


he Weſt fortify'd by Nature of any now known 
cy in the World, being ſituate very high, feven 
at Leagues in Compaſs, and all ſurrounded with 
le Which and inacceſſible Hills, only on the one Side 
ly (there is a ſmall Avenue after having paſt a 
er very difficult Aſcent. In it's ſpacious Fields, 
„en the Top, there be many fine Brooks of 


ater, Wood, Paſture-ground, Commons, 
and Waſtes, very commoedious for the Sup- 
port of Human Life. 


CHAP. XVIIL 


Of the Generation of Metals. 


T is no Wonder, that learned Men differ 
ſo much in their Opinions, about the Mat- 
ter whereof Metals are engendred, becauſe the 
Author of Nature ſeems to have created them 
in that Obſcurity, and Depth, and to have 
immur'd them with hard Rocks on Purpoſe 
to hide their Cauſes, and to give Check to 
the Ambition of Man. 

The Philoſophers, who pretend to know 
tie Cauſes of Things, belides the firſt Matter, 
which 
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which is the firſt Principle, not only of Me. 
tals, but of all other Bodies in the World, 
aſſign another Matter remote alſo, which is a 
certain moiſt and unctuous Exhalation, to- 
gether with a Portion of thick and tough 
Earth, from which, being mingled together, 
there reſults a Matter, whereof not only Me- 
= tals, but alſo Stones are made; for if the Dri- 
neſs prevail, Stones are begotted; but if the 
unctuous Humidity be predominant, then 
Metals are begotten : | Plato, Ariftotle, and 
their Followers are of this Opinion. 
From the Abundance of this pure and ſhin- 
ing Moiſture, made ſolid, proceeds the Luſtre 
of Metals, in whom, of all the Elements, 
Water is experimentally known to be moſt 
predominant, and therefore they run, and are 
diſſolv'd by the Fire. oh PBS 7» 
From the various Temperament and Pu- 
_ rity of the aforeſaid Matter, comes the divers 
kinds of Metals; the moſt pure and fine of all 
which, and, as it would ſeem, Nature's prin- 
cipal Intention, is Gold, | 
Many to avoid difficult Diſputes of this 
Nature, do hold with the Vulgar; that at the 
Creation of the World God Almighty made 
| the Veins of Metals in the fame Condition 25 
we now find them at this Day; herein doing 
1 Nature a great Affront, by denying her, with- 
out Reaſon, a productive Virtue in this Mat- 
| ter, which is allow'd unto her in all other 
ſublunary Things; moreover, that Experience 
in divers Places hath manifeſted the contrary, 
A clear Example whereof we have in Iva, 
an Iland adjoining unto Tuſcany, full of Iron 
Mines, which when they have dug as hollow, 


and 
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nd as deep as they can, the circumjacent 


mp > falls in, and fills them up again; and 
Jin the Space of ten or fifteen Years at moſt, 


they work thoſe Mines again, and- thence 
draw out abundance of Metal, which this 
new Earth bath been converted into ; many 
do think the ſame happens in the rich Hill in 
Potoſi ; at the leaſt all of us know, that the 
Stones, which divers Years we have left be- 
hind us, thinking there was not Plate enough 
in them to make it worth our Labour, we 
now bring home, and find Abundance of 
Plate in them, which can be attributed to 
nothing but to the perpetual Generation of 
Silver. 
The Alchymiſts, a Name grown odious, 
by Reaſon of the Multitude of ignorant Pre- 
enders to that Art, with more profound and 
practical Philoſophy have anatomiz d the Mix- 
ures of Nature, and reduc'd them from their 
firſt Principles; and concerning the Matter 
of Metals, do Uiſcourſe in the Manner fol- 
owing : The Sun, they fay, and all the Stars 
vith their Light, proper, or borrow'd, con- 
inually going round the Earth, doth heat 
he ſame, and with their ſubtil Rays pene- 
rate through it's Veins ; and we ſec things 
ong burnt in the Fire, are converted into 
dther terene Subſtances, as Wood and Stone, 
nto Lime and * ſo in like manner the 
arth calcined by the Celeſtial Bodies, mingled 
nd boiled with Fake changes itſelf into the 
ther kind of Species, that contains in itſelf 
omething of the Subſtance of Salt and A- 
um, Every Day we ſee the fame Effects in 
Lees made Xt Lime, Aſhes, Sweat and 
D Urine, 
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Urine, all which by boiling, get the "Tate 
of Salt. This firſt Matter, or Foundation 
of the Generation of Metals in Vitriol, which 
is eaſier to believe, ſince we ſee that all «i 
them by Art may be reduced thereunto, ani 
the Manner of reducing ſome of them ſhall 
bedechr'd beter. ] 

This Vitriol by the Heat of ſubterraneat 
Fire, and Attraction of the heavenly, ſend 
forth two Fumes or Vapours; the one earthy, * 
ſubtil, and unctuous, and ſomething digeſte!, 
which the Philoſophers call Sulphur, becauſe i 
hath the Qualities thereof : "The other bon 1 
is moiſt, wateriſh, ſlimy, and mingled with 
very fine Earth; and this is the next Matter ; 
whereof Quickſilver is made. If theſe twil 
vaporous Exhalations do find a free and wid 
Paſſage out of the Earth, then being carry 
up into the Region of the Air, they are con 
verted into Comets, Clouds, Snow, Hail 
Thunder, and other Things that appear there 

But if the aforeſaid Exhalations chance i 
be included between hard Rocks, in ftrail 
and narrow Places, whence it cannot get out, 
or the Place be already full of Minerals, th 
faid Vapours will thicken, and be turn'd int 
thoſe they eall half Minerals. | 7 

If theſe Fumes penetrating the Rocks, d Hhe 
not meet with a kind of clarify'd Brimſtone or 
that ſhines like Silver, and is ſomething likWMiq: 
unto the Fire-ſtone, which the Spaniards cilWew 
Marcaſita (without which no Metal can Hor 
engendred) they will ſtain the Rocks with { i; 
veral ſorts of Colours; i theſe Vapors aſceno f! 
ing, and endeavouring to get out meet wih his 
any Stones ſo hard as they cannot ** 
| | ell 


— 
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hem, then they are converted into perpetual 
rings of Water ; the like Effect whereof 
e ſee in every common Still; but if when 
7 paſs through the Rocks meet with 
Whoſe two Juices, namely the Fire-ſtone, or 
rimſtone clarify'd and conſolidated, as hath 
een ſaid a little before, then it diſſolves the 
aid Juices, mixing itſelf with them, and after 
Poiling together a convenient Time, it thickens 
Ind hardens in the Mine; this is the Doctrine 


2 f Braceſco in his Comment upon Getro ; but 
„be greateſt Number of Alchymiſts do affirm 
\ be immediate Matter of Metals to be Quick- 


ilver and Sulpur, and that from the different 
Froportion of their Mixture, and greater or 
fer Purification, reſults the Difference that 


„bound in Metals. 

74 1 REY * 
on. | | 
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be Opinion that Quickſilver and Sulphur 
are the Matter whereof Metals are made, 
is defended. | 


HOSE that think nothing can be effected 
| that comes not within the Compaſs of 
heir own Capacity, a Preſumption very un- 
orthy of learned Men, and much dimi- 
Fiſhing their Credit, who are poſſeſſed the- 
Aewith, from Reaſons that neither convince 
Por are of any Force to deny, hold, that 
is not poſſible by Art to change one fort 
naht Metal into another. It is not proper in 
is Place to examine all the Arguments 

7 D 2 of 
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of that kind, altho' the great Connexion they 4 
have with the right Knowledge of Metals, 
whereof we treat, makes .it * to handle 
ſome of them, and 2 ; maks the Was 
of their Foundation plainly to appear. ; 

They fay, that the Aſh ymiſts are igno- 
rant of the Manner 4 Nature creates 
and brings Metals to perfection; and that it 
is erroneous to ſay, they are compounded of i 
Quickſilver and Brimſtone, becauſe if it wer: 
fo, there would be found in the Mines of Gold 
and Silver, and of other Metals, ſeveral Indi- 
cations and Pieces of thoſe Juices; whereas © 
common Experience ſhews the contrary ; for 
Anſwer thereunto, the firſt Part of that 1 
imports little; for though it be granted, it in- 
fers no more, but that thoſe Alchymiſts that iſ 
went about thoſe Tranſmutations, proceeded 
mechanically, and without good Knowledge | 
in the Art; but nevertheleſs it femains poſſible 
that ſuch Franſmutation may be made. | 

The ſecond Part of _ foremention'd i 
Reaſons ſhews plainly great Raſhneſß 
wherewith they affirm ory which they know 
very little of; for there is nothing more ex- 
perimentally known concerning Metals, than 
their ordinary Mixture with Brimſtone; and 
the Abundance of Brimſtone in Minerals is 
an eſpecial good Sign of the Richneſs; a ſut- x 1 
ficient Example whereof is the Roſe-colour'd | 
Oar of the famous Mountain of Sancta Ja- | 
bella of new Petgi, in the rich Province off 
the Lipes, which is almoſt all Plate, and en- | 1 
gendred amongſt ſuck Abundance of Brimſtone, BF 5 


that the Cavities and owe Places in the k 
{ 
Rocks 
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„oeks are preſently on Fire, if a: lighfed 
＋ -andle touch them. | . 
All thoſe Oars which they call Soraches Mu- 
„%, and Negri/ios, and all ſuch as do touch 


i pon Antimony, or the Fireſtone, are cer- 
+ | ainly known to abound in Sulphur, or Brim- 
0 tone, as ſhall be declar'd hereafter, 


In the very ſame Manner is Quickſilver 
ound incorporated with the Metals, altho' it 
e lefs taken Notice of, becauſe it is indiſcern- 
14 ble in the Oar, as it comes out of the Ground, 
nd when it is put in the Fire, the Quick- 
ilver fumes away, and leaves no Smell behind 


* t, as the Sulphur does, but it's Effects are too 
on! ell experimented in the Deſtruction of thoſe 
n. Fhat labour in the Fumes where Oar is melted; 


nd a few Years ago we have been undeceived 
id In this Matter by the Oar of Chalatiri (which 
vel four Leagues from the City, the moſt cele- 
Ne Prated and rich one in the World, Potoſi) 
Fwhich being melted down, left in the Furnace 
+1 Þ Bar of Silver, and alſo a great deal of Quick- 
ilver, which they pick'd out of thoſe Aſhes 
What were cooleſt, the Plenty of Quickſilver 
"Where did expoſe itſelf to view; and afterwards 
Faking more Pains to work in the ordinary 
Manner, it produc'd as much Quickſilver: as 
f richeſt Stones of Guancavilica, where it 
s paſſible there may be much Reliques of 
Plate in the great Heaps of Oar, which hi- 
herto they have refin'd; and I do not know 
Frhether ſome curious Perſon has not already 
| 7 Accident found it ſo, when that that is 
already faid ſhall not be held ſufficient to 
lear this Point, it will bear no Weight in 
he Proof, that Metals are not compounded 
D 3 of. 
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, , 


of Quickſilver and Brimſtone, to fay that 
theſe two Ingredients are not met withal in 
the Mines ;*for- as parts of the Compoſition 3 
of Metals they have already loſt their proper Þ 
Forms, and are paſt into the Nature of that 
Oar, which is made up of them. But the 
moſt skilful Artiſts inquiring further into the 
Secrets of Nature, do again extract from al! 
forts of Metal Quickſilver, whereof they ſay ® 
they are moſt viſibly andpalpably compounded. ? 
I forbear to ſet down the Manner to avoid 
the occaſioning of Chymical Experiments, 


which do more harm than good. In like 


Manner common Quickſilver is turn'd into 
fine Plate, which is a certain Proof of the 
Poffibility and Truth of what has been ſaid 


before, whereof there are ſo many Eye-wit- 


neſſes in theſe Provinces, that it were a Mad- 
neſs to disbelieve them all. * 


* 
— — — 
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Of the efficient and formal Cauſes of Metals, | 


RESIDES the Heavens, which as an uni- 


verſal Cauſe, concurs in the Generation 


of all Things, and particularly of Metal; 


ſome other nearer efficient Cauſe is neceſſa- 

, that having receiv'd Virtue from the 
Planets, may work upon the proper Matter 
of Metals; for the Qualities of the Elements 
alone are not ſufficient, nor are appointed 
to produce any compounded Body, but only 
ſo far as they are govern'd by ſome other par- 
ticular Virtue, as is manifeſtly ſeen in living 


Creatures 
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Creatures. This next Cauſe then, or mineral 
virtue, or Spirit, ſerves itſelf on the elemen- 
IJ tary Qualicies eſpecially of Heat and Cold, 
X or it's Inſtruments in the Generation of Me- 
tals ; the Heat mixeth uniformly the earthy 
and humid Parts together, which is the Mat- 
ter whereof Metals are made, then it 
boils, digeſts, and thickens that Matter, and 
the Cold coagulates and hardens it, and fo 
it hath put on the Form of Metal, and is 
more or leſs perfect, according to the preſent 
Diſpoſition of that Matter when' the mineral 
Spirit began to actuate it: Hereupon is ground- 
ed the Opinion of Calli/thenes, Albertus Mag- 
nut, and others, who ſay, there is only one 
kind of perfect Metal, which is Gold; and 
chat all the others we call fo, are but the Prin- 
J ciples- or Gradations ynto that; Whereforg 
J they conceive it feaſchle by Art to reduce them 
to Perfection, and turn them into Gold: 
They that oppoſe the Poſſibility thereof, place 
the Force of their Arguments in proving 
that the ſeveral Species of Metals are com- 
pleat in themſelves, and diſtin& one from an- 
other; and therefore that a Tranſition of one 
to the other is impoſſible. But their Reaſon 
convinceth not, and if it were granted, the 
Inference would not follow ; for we ſee the 
like Tranſmutations, and far more difficult, 
perform'd both by Art and Nature. By 
Art Waſps and Beetles are made of the 
Dung of Animals; and of the Plant Alvaca- 
rightly placed and order'd Scorpions are pro- 
duc d. Alſo it is notoriouſly known, that in- 
Scotland Pieces of old Ships and of Fruit that fall 
into the Sea turn * Ducks; and there 
: 4 13 
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is no Compariſon between the Diſtance of 


things inanimate to Animals, and that of 1 | 
one Metal to another, Beſides many other WW 
Things that may be brought to this Purpoſes * 


It hath already n ſaid, how ſome Waters 


turn Sticks into Stones: And in the Nouriſh- 3 
ment. of all living Creatures, there is a con- 
tinual Tranſmutation: and in Metals it is 
evidenc'd by the Stone Liprs, or Copperas, 
blue or green, which, as hath been ſaid, being WM 
dillolv'd in Water without any other Artifice 
turns Lead, Tin or Iron into fine Copper. 
And although it may be argued with Pro- 
bability, that Metals do differ ſpecifically one 
from another, becauſe the Definition of Metal 
agrees to every one of them, as well as unto 
Gold, for the particular Properties that agree |: 
to every one of them. And for that we ſee t 


them permanent, and without any Sign, s 


if Nature did endeavour to change one Form 


into another, or heighten them into Gold; 
and for many other Reaſons that might 
be alledg*d. Nevertheleſs, the contrary Opi- 


nion of Calliſthenes and Albertus are very 
probable; for it is not concluding, that two 
Things differ in ſpecies, becauſe the ſame Defi- 
nition agrees to both of them, unleſs the eſſen- 
tial Difference that conſtitutes. them, ſuch be 


ſhewn therein. As if one aſſert a Man and | 
a Lion to, be Animals, he cannot truly infer | 


from thence, that they are of different Species. 
For ſo Peter and Paul would be diftinEt. in 
Specie, if it were not for the Differences of 
rational and irrational, that limit the Genius. 
So, although the Definition of Metal do 
agree unto Lead and Silver, as well as unto 


Gold 


e 


n 


I 
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of Hold, one cannot thence rightly infer that 
— bey differ ſpecifically, becauſe the one may 


perſect as Gold, and the other imꝑperfect as 


co n the other within the fame Species of Metal, 
- 2 Child is in reſpect of a Man, though both 


ave. the ſame eſſential Definition; the Child 
nay grow up to Perfection, and become a 
in; The different Properties of Metals alſo 


5, Woes ſomething ſtumble one, fince they are 
i accidents that accompany it's len 
nd fo are capable of being removed; and the 
.Permanency which they ſeem to have in their 
ind, proceeds firſt either from the flowneſs of 
ie | 


I heir Growth, or Melioration, which comes 
Not within the Compaſs of human Obſerva- 


s inobſervable, though after a great ſpace of 
time we can diſcern them to be increaſed. Or 
"F/-condly, from the Covetouſneſs of Mank ind, 
"Fthat digs the Metals out of the Bowels of the 
Farth before they be come to their full Ma- 


it MFturity, 

- — 1 1 
4 C HA P. XXI. 

— Divers Accidents of Metals. 

1 1 gulated again, is one of the Accidents of 
„ AMetals, though it be found in other things 


J alſo, yet in Metals it is after a particular Man- 
ner; the Cauſe of this Accident is the Moi- 
ſture, whereof it is compoſed, the which as 
it is hardened by Cold, ſo it is diſſolved by the 
Heat of the Fire, with more or leſs Difficulty, 
according to the different Proportion, and 

D5 ſtrong 


ion; when even the Growth of V bles 7 


* 


ſtrong or weak Mixture of it with the earthy 


Subſtance. Tin has very much Moiſture in 4 
it, and is very ill mingled with earthy Sub- 


ſince, and from this laſt comes the Crackling © 
and Noiſe it makes between the Teeth, when 


one bites it; and from both proceeds it's Faci- 


lity to melt ſooner than all other Metals; next 
unto it Lead melts eaſier than ſilver, which 
hath need of a ſtronger Fire, becauſe it's 


earthy and humid Parts are well and ſtrongly 
compacted together, nothwithſtanding the 
humid doth a little exceed. Gold becauſe 
it hath a better Mixture of it's Parts, and 
Sulphur fixed in it's Compoſition, or it's 


* 
4 


Ce; | 
a ak — 0 . 


earthy Part, the pureſt that can be is 
harder to melt than Silver. Iron, becauſe the 
earthy Part is groſs and impure, and exceeds | 
the humid, and their Mixture alſo being ill F 
and unequal, burns and conſumes as often | 
' a8 it is heated in the Fire, and will not melt 
of itſelf without extraordinary great Violence. 


Copper ſome do think to be a Metal very 


near of kin to Iron, and although it has a 


greater Proportion of Moiſture in it, it is 


flower in melting, becauſe it's earthy Part is 


very aduſt and burnt. 
The Luftre and Shining of all Metals pro- 
ceeds, as it were, from one and the ſame 
Cauſe ; for when their Superkicies is made 
plain, and ſmooth, or burniſh'd, look how 
much the more pure and ſubtile the watry 
Part of the Metal is, ſo much the more 
Luftre t give, Gold excels all other 
Metals in this, as well as in many other Par- 
ticulars, and next it Silver. White is a Co- 
Jour common to divers Metals, although Sil- 
vel 
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(59) 
be moſt ot im 
ver be moſt perfectly ſo, I cann imaging 


with what - ſort of Eyes Cardanus d, 
when it appear'd to him to be black; the 
Cauſe of Whiteneſs is the Moiſture being 
terminated by the dry, fine, and well dige- 
ſted earthy Part; for if it were l 


pure, combuſt, it would produce a blacker 
and duskyer Colour, and according to the Dif- 
ſerence of the earthy Parts of Metals herei 

ſo do their Colour come out more or leſs 
white. Gold is yellow, or red, which Colour 
proceeds from the Tincture that the Sulphur 


, very much boil'd gives unto the Quickſilver, 


or moiſt Parts, whereof it is compoſed ;, as 
we ſee in all ſofts of Leigh, Urine, and 
other Liquors b6iV'd upon ſtrong Fires, that 
they have a red Colour infuſed from the 
earthy Subſtance, wherewith they are mingled; 
the Colour of Copperyproceeds from the ſame 
Principle, altho Reaſon of the Impurity, 
Combuſtion, and ill e of it's Parts, it 
does not arrive at the Colour of Gold, much 
leſs to it's Richneſs and other noble Qualities, | 

Generally Metals neither taſte nor ſmell 


well, becauſe of their ſulphurious Quality, 


although Gold ſmells and taſtes well, by reaſon 
of it's moſt excellent Temperature ; or at the 
leaſt, it neither ſmells nor taſtes ill, from 
the ſame Cauſe alſo Metals foil and black 


ones Hands, or Nr thing that touches 


them; but herein alſo Gold muſt be except- 
ed, becauſe of it's incomparable Purity; an- 
other Propriety of Metals is to be ductile or 
malleable, which proceeds from the Moiſture 
being incloſed in the dry Parts, which upon 
the ſtroke of the Hammer gives way, and 

D 6 Changes 


\ 


( ) 
changes Place, from whence proceeds the fl 


larging of the Metal. Of all Metals, Gold 
is. the moſt ductile, next Silver, then fine 9 
Copper, Iron, Tin, Lead, &c, Metals burr 
and are conſum'd in the Fi ire from unctuous 
Sulphur or earthy Parts; as on the contrary, 
thoſe Parts they have of Moiſture or Quick- | 


filver does defend and preſerve them from it; 
the Parts of Gold and Silver are ſo pure and 
ſtrongly compacted together, ſo that the 

— Pare defends 4 moiſt from evapora- 
ag, = the Moiſture protects the earthy 
Parts from burning, and ſo they indure 
the Fire without any Diminution or Corrup- 
tion. Other Metals waſte in the Fire for 
wont of Perfection and Compactedneſs of the 
Parts whereof they are compoſed. 


CHAP. XXII. 


of the Number f Metals, and the Places 
wherein io are engendered. 


HOSE who are vainly curious attribut- 

ing unto the Stars and Planets particular 
Influence and Dominion over all ſublunary 
ings, do appropriate the Production of 
pyeciouz Stones to the Superintendeney of the 
— rs, Who ſeem to- imitate them, not 
their Brightneſs and Luſtre wherewith 

= twinckle, but principally in the Purity 
Permanency of their Subſtance ;, as on 

the contrary, for the Inſtability and Altera- 


tion of Form in Metals, being ſometimes 
quid, 


— 
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(6). 
liquid, other times coagulated, they 
IF them to the particular Government of the 
Planets, (who from the variety of their Mo- 
tions are called wandring Stars) moreover they 
aſign the Number, Names, and Colours of the 
Planets unto Metals, calling Gold the Sun; 
Silver, the Moon; Copper, Venus; Iron, 
Mars; Lead, Saturn; Quickſilver, Mercury; 
although becauſe this laſt is not a Metal, ſome 
inſtead thereof call Eledtrum Mercury (which 
is a natural Mixture of God and Silver) which 
was heretofore eſteem'd the moſt precious of 
all Metals ; but this Subordination and Ap- 
plication is uncertain, as is alſo the Conceit 7 
that Metals are but ſeven in number ; where- 
as it is very probable, that in the Bowels 
of the Earth, there be more Sorts than we yet 
know. A few Years ago, in the Mountains 
of Sudnos in Bohemia, was found a Metal which 
they call Biſſamuto, which is a Metal between 
Tin and Lead, and yet diſtindt from them 
both; there are but few that know of it, and 
it is very poſſible more Metals alſo may have 
eſcaped the Notice of the Generality. And i 
one ſhould admit the Subordination andReſem-- 
blance between Metals and the Planets, mo- 
dern Experience, by excellent Teleſcopes has 
diſcovered, that they are more than ſeven, . 
Galliles de Galiles has written a Treatiſe: of 
the Satellites of Jupiter, where one may find 
curious Obſervations of the Number and Mo- 
tion of thoſe new Planets, 
Reaſon and Expertence teacheth, that the 
moſt proper Place for the Generation of. Metals 
is the Veins of the Earth, which do run thro” 
ts great body as principal Receptacles of it's 
perma- 


(62) 
permanent Humidity, proportionable to it's so- 
lidity and Hardneſs, as Blood is in the Bo dies 
of Animals. The Rocks between which Me- 
tals commonly are engender'd, which they 'M* 
call Caras, (or Cheſt) ſerve for Conduits, 
where ſubterraneal and celeftial Heat meet 
and unite the one with the other, ſtirring up 
Vapours, mingling and purifying the Matter 
of which Metals are made, without giving it 
time to divert and diſſipate into ſeyeral places; 
that which "communicates between Cheſt and 
Cheſt is called a Vein; and that which time 
has moulder'd off, or the Rains carried away 
from the Matter that fills it, is found ſcat- 
ter d up and down the Mountains broken, and 
tumbled awa themſelves, which are the 
Stones of Metal; thoſe that underſtand this 

Art beſt, believe that the Gold that is found 
in the Sands of Rivers, has the like Original, 
that it is not engender'd in the Sand, as di- 
vers will have it, but in Veins of the Earth 
carried from thence by Rains unto the Brooks; 
be this how it will, (although what has 
faid, is the more natural and ordinary 
way of proceeding) oftentimes it happens, that 
in-fome parts or bits of Land, find that 
which is called Creoderss, where Metals are 
engender'd out of Veins by the Diſpoſition of 
Matter, and the powerfulnefs of the mineral 


* 


Virtue which there meet together. 
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purpoſe, or by chance, diſcovered the Nature 
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CHAP. XXII. 


The mamer bee to fund out the Veins . 
Metals. 55 


Ir HE Veins of Metals * Ae e 
by Art or Fortune. Violent Currents of 
Water waſh off the firſt Coat of the Earth, 
and ſo leave the Veins of Metal naked to. the 
Eye, if there be any there; 2 — pool of 
Wind many times tear I recs up 

and with 5 them ſome Stones 95 Mena of of 
that Place: The ſame Effect alſo hath the fal- 
ling of pieces of Cliffs and Rocks, caus'd cir 
ther by Thunder- time, or great Rains, and 
waſh away the Cement that ſhould hold them 
together. Oſtentimes rich Veins of Metal 
have been diſcovered by the Plough, whereof 
Fuſtin makes mention of Gold that was found 
in Spain. In my own Ground, @ quarter, of 
a League from Chuqui 2 ac, ploughing upon 
the Ader of a Hill, I diſcovered a Vein of 
Soroches, and tis very probable that the like 
happens i in divers other Parts of theſe Provin- 
ces, which are ſo fertile of Minerals; and that 
the Tgnorance of the Ploughmen hath been the 
Cauſe they have not profited by the Riches 
which Fortune hath put into their Hands, Lu- 
cretio in elegant Verſes hath ſet forth, how 
that the Mountains being ſet on fire, either on 


of 


(64) * | 
of Metals unto the World, melting them, MW 
and making them to run out of the Rocks Mt 
wherein "they lay concealed, into the Form M1 
that now they are known. By the fame ac- « WM 
cident alſo have been, and may be hereafter, WY 
becauſe of diſcovering the Veins of Metals, WM 
which the Hiſtories of Spain confirm unto us WM» 
in the burning of the Pyrenean Mountains; "MW" 
and much lefſer Violences than thoſe have been 
ſufficient, when Fortune has had a mind to 
diſtribute Riches to her Favourites. A Man 
riding a Horſeback over the Country in G % 
laria, by the Soil broken with the ſmall Force 
of his Horſes Feet, diſcovered a very rich Mine, 
as Agricola reports. An Indian Servant of 
mine pulling up by the Roots ſome Buſhes | 
of Tola, a Fon of Wood, ordinary in this | 
Country, together with the Roots, pluck d up | 
a rich Stone of Metal, which. was Silver, 
white, and in Duſt; this was half a League 
from the Mines of St Chriſtopher de Achacalle ;. | 
he brought me home the Stone, whereby I diſ- 
covered the Vein of Silver, and ſhewed. the | 
place unto the Officers of the Mines. 

When the rich Mines of Tn: in the Pro- 
vince of Carangas, began to be famous for the | 
Riches, abundance of Soldiers flock'd down. | 
thither : ſome of them being very poor, for- 
tuning to have no ſhare in the Veins that were 
already diſcovered, and conferring together how 
they Boule get their living, ſaith one of them; 
if God pleaſe, here we ſhall get enough to 
maintain us; together with which he kick'd 
the Ground with his Foot, and under. that 

. ſmall deal of Earth, which fo flight a blow 


could turn up, they ſaw a piece of white Sil- 
| ver, 


( 65) 


er, which they took up, with incredi- 


ble Admiration, and therewith ſupplied their 
YM preſent Occaſions, without any farther labour, 
(the Piece of Silver being about the bigneſs of 
XJ Botyuela *) and- afterwards the Vein of Sil- 
ver in Duſt; which was found underneath that 
tone (or rather pure Silver) yielded much 
riches both to them and others. That Mine 
is called the poor Man's Mine, and is the 
J Richeſt of all that were in that famous Farm. 
The Mine of St Chri/topher's in. the Lipes, 
was alſo found out by chance; amongſt the 
Rocks thereof, breed great ſtore of Biſcaches, 
Ja little Creature about the bigneſs of a Hare, 
(Game very ordinary, and of good Nouriſh- 
ment in theſe Parts) one of theſe being kill'd 
with a Gun, the Man that ſhot her, found 
ber dead upon a rich [ farellan] of Silver, and 


A ealled this Vein, Nauftra Seniora de la Can- 


Alia diſcubredera, afterwards they regiſſer d 


divers other Mines, which made that Farm fo 
. FR defervedly famous, as that . abundance of Spa- 


I niards reſorted thither; and that it is. reckoned 
the third beſt Mine in all the Indies, namely, 
next unto Poteſi and Oruro. 


* Botijuela. is 4 Spaniſh Veel, which contains 4- 
bout a Gallon... | 
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CHAP. XXIV. 


Beſides thoſe Veins of Metal, which do diſco- g 


ver themſelves, or are found by chance, as 


bas been ſaid before, there be others pro- 


- cured by ibe ari and induſtry of- Man. 


T H E Colour of the ſuperficial Earth is no 
1 ſmall Indication,” whether or no there 
be Metal in the Bowels of it, as has been ſaid | 
in the firſt Chapter of this Treatiſe, and hath: | 
been found by experience in all the Mines hi- 
therto diſcovered in this Kingdom, the ſuper- | 
ftcial Earth of them being of à far different 
Aſpect from other Earth, even to the ſight of 
thoſe who are little vers d in this Matter. 
There is no certain infallible Rule by the Co- 
lour of the Earth, to judge what kind of 


Metal it contains, that being only to be known 
2 experience and enſaying, as ve ſee in 

old, which is ordinarily found in red Earth, 
or yellow tinctur'd with red, like unto a hard 
burnt Brick; nevertheleſs in the Mines of 
Oruro and Chianta the Veins: of it are found 
in white Chalk ; in theſe Provinces the Earth 
of other Minerals maſt commonly is reddiſh, 
of the colour of Wheat, after the Pattern of 
Potoſi, (their firſt Copy) of the ſame Colour 
is that of Seapr, Perira, and others in the 
Lipes, which produce Copper; and although 
ſometimes the Earth is. found of grey, green, 


and 


6 
and red Colour; yet generally it is of the Colour 
of Wheat. The very fame kind of Earth 
2X3 likewiſe is found in the Lead Mines; fo that 
the true knowledge of what Species the Metal- 
is, depends upon the enſaying of the Oar. 
The Veins of Metal are found ſometimes a- 
bove Ground in great Stones, which being 
broken, the Miner diſcerns that they contain 
Metal and enſays them, and ſinks his Mine 
I there, if he finds encouragement, and that it 
is like to be proſſtable; but if the Veins be 
covered, they hunt them out after this man- 
ner, viz. taking in their Hands a ſort of Mat- 
tock, which hath a ſteel Point at one end to 
dig withal, and a blunt Head at the other 
break Stones withal, they go. tothe Hollow 
Jof the Mountains, where the downfall of the 
Rains deſcends," or to ſome other part of the 
kirts of the Mountains, and. there obſerve 
what Stones they meet withal, and break in 
¶ pieces thoſe that ſeem to have any Metal in 
them; whereof they find times both 
J midling fort of Stones, and ſmall ones alſo of 
Metal. Then they conſider the Situation of 
that Place, and whence thoſe Stones can tum 
ble, which of neceffity muſt be from higher 
Ground, and follow” the tract of theſe Stones 
up the Hill, as long as they can find any of 
them, and when they are gotten ſo high, that 
no more of theſe Stones appear, it is a cer- 
tain Sign, that there or thereabouts begins the 
Vein, there then they break Earth, and run 
their Mines according as the Veins of Metal 
which they meet withal guide them, 
The guſhing out of Water in the Sides of 
the Hills are very good Signs, that the ns 
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of Metal are near, becauſe commonly they 


Metals, are not of fo great a Growth, nor ſo 


cauſe the Exhalations which come from the © 


| Places of the ſame Mountain. 


- uſual) from the Horizon, and thoſe Veins 
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are the Conduit- pipes of them. | 
When Trees, Buſhes, and other Plants, and 
Weeds of the ſame Sort, are found to run a- 
long in Rows, as if they were planted by a 
Line, oftentimes it proves, that a Vein of 
Metal runs underneath them. | ; 
The Plants that grow over the Veins of 
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ſtrong a Colour, as others of that kind, be- 


Veins, blaſt them and hinder their Perfection; 
for the ſame Reaſon alſo, the morning Dew, 
and the Snow which falls, is gone ſooner from 
thoſe Mountains that have Mines, than from 
thoſe that have none, and fr the Place 
where the Veins run, ſooner than from other 
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Of the ſeveral Sorts of Veins; and how to | 
find them out 


A Lthough the Word Vein be a general 

Term given to all Places, that contain 
Metal, yet in the particular Speech of the Mi- 
ners, it 1s applied. to thoſe Veins that run down 
perpendicularly, or ſloping ; (which is more 


which run parallel in the Ground, without any 
conſiderable Depreſſion fro m the Horizon, mY 


— 
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call Manto, (a Word which ſignifies a Cloak 


or Blanket, which the Women in Spain throw 
© over. their Heads and Shoulders.) Both theſe 


© WMSorts:of Veins are uſually found, altho* moſt 


commonly.the Mines that are wrought, are 
thoſe that run downwards; thoſe Veins which 
are found ſeldomeſt of all, are thoſe the Sp. 
niards call Sombreros (which in their Language 
ſignifies a Hat) or a heaped Mine, which is 
where Metal is found in a lump, together, in 
vat Quantity or Diſtance ſoever, from which 
no Veins run, either downward or ſideways. 
In. what vertical Plains the Veins of Metals | 


9 generally run, hath been curiouſly obſerved 


by all the Miners of Eurape, as being certain 
Signs of the greater or leſſer Riehes, and a- 


A bundance of the Mine, eſteeming principally 


I thoſe Veins that run from Eaſt to Wet, or 
I thereabouts, in the northern Part of the Moun- 


Fain ; next they eſteemed thoſe beſt (in the 


northern Part of the Mountain) that run North 
and South, or thereabouts. They gave the 
I third Place of Eſtimation to thoſe Veins which 
run North and South, on the eaſtern Side of 


tbe Mountains, and valued thoſe little or no- 


J thing at all which ran the contrary way. 
$ Whether the Veins do run Eaſt or Weſt, is 
eaſily ſeen by the Grain of the Stones in the 
joining of the Stones together, or Cheſts that 
ontain the Metal, becauſe that runs towards 
the Part where the Mine ends; a thing eaſy to 
be.obſerved in the pieces of the Rocks that axe 
found above the Superficies of the Earth; and 
thoſe within the Bowels of it, run after the 
ſame Manner; other ſuch like Signs they give 
us, whereby to know thoſe Brooks or _ | 
| t 


. (CW) 
that have Gold in them, but with leſs reaſon, i 
becauſe the Gold is not engendred there, but 
in the Veins of the Mountains, from whence * 

ime and the downfalls of Water have worn 
away ; but without diſparaging the Judg- 
ment of thoſe that have thought as aboveſaid, 
and have written to that purpoſe, I fay, that 
for the moſt part in the Mines of Europe, and 
of theſe Parts, experience hath ſhewed the 

2 which J foreſee they will anſwer, 

22 Ae; that oftentimes an is pro- 
contrary to Expectation, and that theſe c 

| have, their Exceptions as well as other Rules ; 
nevertheleſs if it be lawful for us in this other 

World, and oppoſite Climate, to make new 
Rules from the Experiences in the rich Mines 
of Potofi, I ſhould aſſign the firſt Place of : 
Riches, and abundance to thoſe Veins that | 
run North and South upon the northern Side 
of the Mountain; which point of the Com- 
paſs, with a very little Declination weſtward, | 
the four principal Mines of this Mountain þ 
obſerve ; namely, the Mine of Centeno, which 
was the Deſcubridora ; the rich Mine; the 
Tin Mine; and the Mine of Mendieta; the 
ſecond Place I ſhould give to them that run | 
North and South, on the South Side of the 
Hills. A Point of the Compaſs parallel, 
whereunto run the beſt Veins of the ſecond 
famous Mine of this Kingdom, which hath 
it's Name from the famous City of St Philip 

of Auſtria called Oruro, which in the rich- 

neſs of it's Veins, abundance of Metals, Depth 
of it's Mines, and great Concourſe of Inha- 
bitants, deſervedly ſtands in competition with 
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113 divers Places very rich Veins of Metal 
t run Eaſt and Weſt, and alſo to ſeveral other 
© "IF Points of the Compaſs: ſo that the beſt Rule 
n to go by in this Matter, is to follow the Metal 
as it diſcovers itſelf, and as long as one gains 
„thereby, or at leaſt ſaves himſelf, it is worth 
che following on, becauſe being ſure to loſe 
d nothing one hath, the Vein will lead him to 
great Riches ; and if the Vein be large, and 
have any Signs of Gold or Silver in it, alths” 
for the preſent ĩt doth not quit the ooſt, Men 
go on couragiouſly in the working of it, having 
ſuch certain hopes of gaining great Profit; 
this hath been confirmed by experience in all 
the Mines of theſe Provinces; a freſh Inſtance 
whereof we have in the rich Mine of Chocaia, 
(where for the inſtruction and encou 
ment of Miners) after having followed it's 
Veins forty Years, with very little Profit, at 
length they .have met with the extravagant 
Riches, which all of us in this Kingdom have 
heard and ſeen, If the Veins of Metal be 
very ſmall, they muſt be extream rich to be 
worth the following : If the Metal be found 
clinging about Stones, and likewiſe in the 
hollows of thoſe Stones, it is found in Grains 
like Corns of Gunpowder, (being that which 
the Spaniards call Phmo) and is Silver unre- 
fin'd ; altho* theſe Grains be but few, and 
the reſt of Metal have no Silver in it, 
nevertheleſs it is a Sign of the Riches of the 
Vein, when it meets with more Moiſture, 
As it fell out in that great Mine of St Chri- 
flopher of the Lipes, which they call the poor 
Man's Treaſure, if as they dig forwards they 
in meet with more abundance of thoſe 2 
e 
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ade Plomo, it is a Sign that the rich Oar is very | 
near. To find Chriſecola, Herrumbre, Oro. 
pimente or Sandaraca in the Mines, or Iron- 
.coulour'd Earth, next to the Stones that in- 
cloſe the Oar, or Fullers Earth between thoſe 
Stones, are very good Tokens of the Richneh | 


of the Mine; it is no ill Sign alſo to meet with | 
dry Earth, if it be yellow, red, black, or any | 

Colour. and it isthe better 
when there is fo ſhew of Lead mix'd with 
it; Chalky Ground is very promiſing, and 
Agricula doth judge it a good Sign to meet 
with Sand in the Mines, if it be exceeding | 
fine, and very ill to meet with Earth full of Þ 


other extraordinary 


little Flints, ' it hold long, without changing 
into another ſoil, 


CHAP, V 
"Of Metass in particular, and firſt of Gold. 


ls # HE moſt perfect of all inanimate Bo- 

dies, and the moſt eſteem'd of all Metals 
is Gold, univerſally known, and coveted ; by 
all People. It is made of the ſame Matter, 
and in the ſame Manner as other Metals are, 
(as hath been already ſhewn) but of Parts ſo 
pure and perfect, and ſo well compacted toge- 
ther by Decoction, that it's Subſtance is, as it 
were, incurruptible, being out of the Power 


of any of the Elements to be corrupted or de- 
ſtroy'd, 
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ſtroy d. The Fire that conſumes all other 
Metals, only makes Gold more pure; the Air 
Sand Water diminiſh not it's Luſtre, nor can 
Earth make it ruſt or waſte. By the nobleneſs 
of it's Subſtance, it hath moſt deſervedly ab- 
tained that Eſtimation, which the World gives 
Nit, and the natural Virtue which flows from 
the admirable Equality of it's Compoſition, is 
the beſt Medicine againſt Melancholy, and the 
greateſt Cordial to the Hearts of Men, which 
Iperpetually run after this avaritious Metal, as 
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¶ the Needle doth after the Loadſtone. The Qua- 
5 Vities that it hath in common with other Me- 
© tals, have been briefly touched Chap. 21. The 


Virtue aſcribed to Aurum potabile to preſerve a, 
Body perpetually in Vouthfulneſs, without In- 
firmity; together with the Receipt of making 
thereof, depends upon the Credit of thoſe Au- 
Fthors, who have written concerning the ſame. 
Many Writers upon this 1 relate the 
Names of divers Countries, Mountains, and 
Rivers, famous for the Production of Gold, 
but my Deſign is not to be over large; and 
therefore I not only forbear to tranſlate what 
other Men have written, but alſo —— of 
he greateſt Part of the Mines in this new 
Vorld, even thoſe of divers of the Provinces 
Peru; and only apply myſelf to give your 
Lordſhip a ſhort Account of thoſe which are: 
ound in the Royal audiencia de los Charcas,, 
he Government whereof is wotthily com- 
itted unto the Care of your Lordſhip, Every 
body knows the Name of Carabaya for. being 
it . Country ſtored with plenty of the fineſt 
r01d, as fine as the fineſt of Arabia, it is of 
he ley of 23 Corrats, and three Grains; and 
1 E ; although 
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— — — Quantity thereof hath 
18 gotten thence, yet now they |} 
dbegi again a- freſu, and follow the 
Veins As © under Ground, whereas hitherts 


walh't off by the Rains, T. 
; Province of Larecaja borders Ms in Je | 


; 
4 
m 
4 
| 
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Bl ll — bn red Colne! ; he 
that found this firſt did; not know it to be 
Gold, untit a Friend of his, unto whom 1 
7 diſcover'd it, told him fo, ; 
Next unto- Larecaje joins Tipuane, a Coun-| 7 
try inhabited By — Indians, with whom! 
we have had Wars, and made Incurſions upon | 
them, ever we building of the City d. 
la Pas, where I was preſent, and 1s now 
above twenty Years ago; this Country is ſo N 
largely reported to de h in Geld, der i | 
were incredible, unleſs ſo many —— | 
had affirm'd it; the proper Name of this City 
de la Pax, is Chaquiyapu, which we corruptly 
call Chuguiabo, which in the Language of this 
Country is as much to fay Chacra, or the 
Farm of Gold; it hath abundance of Mines 
in it, that were wrought in the Time of the 
Ingas z it is a foil generally known to bo fer- 
tile of Metals; and in the time of the Rains 
the Boys often pick up Gold in the Streets 
in ſmall Bits, like the Kernels of Apples, eſpe- aa 
cially in that Street that goes down to the © 
River, by the Convent of the Pradicadores 
ain the Valley of Coroiso, and _ 
ic 


found of» groy 
iwer Mines of the famous Town of gt PH⁰ẽ, 
of Auſtria, Oruro, are encompaſs d round about 

I wich other Hills, in which there are many 
rich Veins of pure Gold, which have bern 
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I turas, the Oar whereof being well ground to 
Powder, and enſay d by Quickſilver, yields a 
[conſiderable Profit, they have not follow'd any 
more of the Veins, for want of Induſtry, their 
common Trade being getting of Silver, or 
"F&vbich I rather believe, becauſe in thoſe Veins 
ou hey have already. wrought, they have not 
Frotten ſo much Gold as they expected; al- 
Fhough that ought not to diſcourage them, be- 
Fauſe it may reaſonably be ſuppoſed, that where 
Yo many Veins of Gold are, there be fome 
f them very rich, if they have the good For- 
une to light upon them, the ſame which daily 
xperience hath ſhew'd in the Mines of Sil- 


1 


thi 
er. 

we The Bounds of Chayanta are full of Veins 
> ff Gold, and have ſome ancient Mines already 
for. unk in them, and in the Sands of it's River, 
+ hich is call'd, el Rio grande, Kernels of 
-ets Pold are found, and in the River of Tingue- 
ſo. )aya, Teven Leagues from this City of Potoſſ, 


hey have found Gold alſo. 

In the Confines of Paccha, Chuquichuqui, 
nd Preſto, near unto the City of Chupuiſaca, 
re be many Caves, out of which they have 
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gatten ſome Shew of Gold; the like alſo is 
found from the River Sopachuy, up unto the 
Chiriguanes, where it is held for certain, that . 
there be rich Mines of Gold, which the Indians 
have this Year offer'd to diſcover unto us. 
The River of St Fuan, which runs at the 
Bottom of the Province of the Chiguas, where 
it joins with the Calchaguies, is very full of 
Gold; in Eſmoraca, and Chills, of the ſame 
Province the ancient Gold Mines are yet to be 
ſeen ; there is one Hill of the Lipes, which 
is near unto Colcha, which hath Gold in it; 
there is a Mine alſo three Leagues from this 
Town, in a Place they call Abitanis, which 
in the Lipean Language is as much as to fay, 
the Mine of Gold. I believe for a certain 
alſo, that there is Gold in the Province of Ata- 
cama, becauſe of the abundance of fine Lapis 
Lazuli, which is found there, in which Gold 
is engendred. 


C HAP. XXVII. 


Of Silver, and the Mines thereef. 
GILVER js the moſt perfedt of all Metals, 


except Gold, whereunto it comes ſo near, 

as to want nothing but the Colour ; and there- 
fore thoſe that moſt of all oppoſe the Opinion 
of the Tranſmutation of Metals one into an- 
other, do yet hold it poſſible to turn Silver into 
Gold, becauſe the Colour only being wanting, 
the Fire, and artificial Concoctions can ſupply 
0 | . that, 
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that, whereof there be many Experiments; 
from the good mixture and fineneſs of it's 
= Parts, proceeds it's enduring the Fire with 

very little waſte, as alſo it's being tough and 
: - nafleable, and endures the drawing out into 
very thin Leaves, and ſmall Wire; if it were 
not a common Trade to do it, it would not 
be believed to be poſſible, that an Ounce of 
Silver ſhould be drawn out into 1400 Yards 
of Wire ; and it is yet more admirable, that 
all that ſhall be made gilt Wire, with only fix 
grains of Gold; ſo that although Silver can be 
Admiration, yet Gold is a hundred 
times more ductile than it; one Qunce of Gold 
ſaffering itſelf to be beaten to that thinneſs, as 
td overſpread ten Hanegadas of Land. 

In the Mines oftentimes Silver is found 
white and pure, and like, as it were, Wire 
woven one within the other between the 
Rocks, which the Spaniards call Metal Ha 
cbacada, ſuch as is found in that Mine they call 
the Turks, in the Province of Carangas; in 
e e a Mine of the Ingas, two Leagues 
from Berenguela, in the Province of the Pa- 
cages ; in the Mountain that I diſcover'd and 
regiſtred, half a league from the Works of St 
Chriſtopher, in the Province of the Lipes ; in 
Taco, of the Province of the Charcas ; which. 
in the middle of it's Oar yields rich Copper,, 
there was found laſt Year a Stone coated over 
with white Silver, the Metal contain'd within,, 
being yellow, like unto the Colour of a Lion. 
And in the rich Mine of Chocaya, in the Pro- 
vince of the Chichas, in the richeſt Stones of 
that Oar they have found much Silver, like 
Wire woven together as aforeſaid, and in. 
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all the Mines of theſe Provinces at ſome 


time or other Stones have been found made 
into Silver Wire as aforeſaid ; and Wedges 


of pure Silver; but no other Mine hath pro-, 
duced the like unto that of St Chri/topher”s in 


Oruro, which beſides the Leaves of fine Silver, 
that are found between the Stones, produceth 
Hne Silver alſo in ſmall Duſt, mingled with 
the Mould or Earth, that is dug there, which 
may be gotten together without any morc 
Trouble than Waſhing, in the ſame manner 
as they uſe the Gold that is found in Sand; 
but moſt commonly in all Mines Silver is 
tound incorporated with the Stones, and is 
fcarce diſcernable, nor to be known, but by 
Men cf good Experience. In the Circuit of 
the Charcas, there is ſuch abundance of Silver 
Mines, that they alone, if there were no other 
in the World, were ſufficient to fill it with 
Riches; in the middle of this Juriſdiction 
ſtands the wonderful Mountain of Pataſ, of 
whoſe Treaſure all Nations of the World have 
liberally participated ; the Excellencies whereof 
and of that imperial City, whereunto it hath 
given the Name, do ſo much ſurmount any 
other thing in the old, or new World, that 
they very well deſerve a particular Hiſtory to 
eternize their Fame; it is ſurrounded for the 
moſt part, with abundance of rich Mines, 
that of Porco is the famous Mine of the Ingas, 
and the firſt, out of which the Spaniards dug 
any Silver; thoſe very ancient Mines of Anda- 
cava are admired by all Miners for their vaſt 
Depth, and admirable Contrivance, and plenty 
of Oar, which is ſuch as promiſes continual. 
Employment, for half the Indians of this 
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Kingdom. Thoſe of Tabacco Nunio are near 
unto a Lake calbd by the ſame Name, have 


| ſuch wonderful and coſtſy Engi 
to them, that the building of them dach con- 
ſumed a great Part of the. T reaſure of this 


Kingdom that Lake contains ſo much Water, 
3s would make a running River all the Year 
long, with" which there goes Day and Night a 
hundfed"Silver: mills, which grind the Oar that 
is gotten from it's own Ranks. Within the 
Bounds of Potofi alſo are the Mines of Guari- 
guare, Curieary, Piquiza, la vera Cruz, * 
and many others. 

"Dot Lipes there be Farms of Mines of 
gteater Fame, namely that of St //abel of new 
Potoſi, the Name whereof doth not more pre- 
dicate it's Beauty, than doth the Amenity of 
the Mountain and the richneſs of the Oar 
that is found ihert, Lo Trinidad is a wonderful 
rich Mine, there be alſo the Mines of £/meruce, 
4 Banrte, which they call fo, becauſe the Top 
of the Mountain is like a Bonnet. 

Aangacrua, the hew World, which hath 
been diſcovered in my Fime, yields very rich 
Veins of Metal; namely, Abelcha, todes San- 
tos, Oflo St Chri/toval, de Achocalia, Sa- 
bakha, Taue claros,, and many others. Im 
the Chicas are St Vincent, Tatafs, Monſer: 
Eſmoruca, Taſna, Shins, Chyorolque, old and 
new Chocaya, which to the Shame and Aſto- 
niſkment of the Miners, hath been now laſb 
of all e and is one of the richeſt. in 
* | 
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CHAP. XXVII. 


Continuing the Diſcourſe of the laſt Chapter, 
; touching the Mines of Silver. : 


= H E Province of the Charcas, beſides the 
1 rich Mountain of Potaſ, which alone was 
ſufficient to eternize it's Name, and the other 
Mines aforeſaid, that are round about it, 
hath | alſo the Mines of Taco, or the Moun- 
tain of Miracles, thoſe of St Pedro de buena 
vita, and thoſe of Malcocota; there is Silver 
Oar alſo found near unto Cayanta, and' alſo 
in Paccha, and Tarabuco, not far from Chu- 
guiſaca, and in'other Places. Within the Ju- 
riſdiction of Panna, ſtand the three great 
Mountains, St Chriſtoval, Pie de Gallo, and 
la Flamenca, which together make up thoſe 
Mines, which they call of Oruro, that famous 
Town, which is near unto them. In the 
neighbourhood of Orura alſo are the Mines of 
Auicaya, Berenguela, Cicacica, la Hoya, y Col- 
loguiri, which although it is a Mine of Tin, 
yet now and then in following the Veins there- 
of they meet with rich Oar of Silver, which 
they call Lipta; in the Province of the Pa- 
cages is the rich Mine of Berenguela, with 
the Mountains of Santa, Juana, Tampaya, 
and others, and in the Bounds of the City 4: 
* Phz, there are the Mines of Choquepina, 


Pacocava, 
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Pacocava, Tiaguanaco, and divers others ; 
JT briefly all theſe Provinces are nothing but 
a continued Mine, and notwithſtanding ſo: 
great a Number of Mines are opened at this 
Day, yet it is certain, that there be many 
more known unto the Indians, which they 
craftily have concealed from us till this pre- 
ſent. 

There is a certain Tradition in this Coun-- 
try of an incomparable rich Mine belonging 

Ito the Village of Chagui, four Leagues from 
I chis Imperial City, although at preſent the 
sight of it is not known, divers Indians ha- 
N ving kill'd themſelves out of Obſtinacy, that 
they might not diſcover it. 

There goes no leſs Fame of the Mine, 
which they call de los. Encomenderos in the: 
Province of the Lipes, which Name was 
given it divers Years ago by the Indians, who*+ 
getting a Quantity of Silver out of that Mine, 
gave that Treaſure unto two Spaniards, whom 
hey diſpatch'd away into Spain; as their 
\gents, they were two Brothers of the Sirname- 
of Tapias, whereupon this rich Province was 
ncorporated into the Crown. Whilſt I was 
urate of this Place, I ſpoke with many of 
he Country People, that told me, they had: 
:lped to load, and conduct that Riches unto 
he Port of Arica, where it was put on Shi 
board ; it is agreed on all Hands, that the 
aboveſaid Report is true, although at preſent- 
hat Mine remains undiſcover'd,. which I do 
ot at all wonder at, when I conſider, that all: 
he Mines that are wrought in that Province 
© Fave been found out, and firſt: taken Say of,. 
the Spaniards themſelves, without lighting 
5 D 5 upon 
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pon any one ancient Work of the Indians ; 
whereof no doubt there were formerly very | 
rich ones, as appears by the choice , 
and Pieces of Oar, which Indians have given 
me, without diſcovering whence they had 
them; and the very Streets of the Town, BY 
when I was Curate there, were full of ſmall Þ 
Grains of rich Oar, which I ſwept up, and] 
made Profit of it. In the Plains of FallmF 
in the Pacages, the Indians anciently have 
wrought Mines, which at this Day remain 
undiſcover d. It hath been a vaſt Quantity 
of ſmall pieces of Plate, which they call Cor- 
Frente, that the Spaniards have bought up, - 
mong this People, and I myſelf have gotten 
there ſome of the Remainders of that fort of 
Silver ; theſe Grounds, together with th: 
Colour and Beauty of the Mountains, make 
one rationally to ſuſpe& that Country to be 
fertile of rich Metal; but it is more certain, 
that there are rich Mines in the Pariſh of C. 
uingora, in the ſame Province of the Pacaye; 
becauſe T have ſeen Stones of rich Oar pick' 
out of the Paving of their Streets, and th: 
Walls of their Houſes. The fame Repon 
goes allo of 19 of the neighbouring Town 
and a conſtant Fame, that in the Time of the 
as, each of the Parties had their particulz 
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"CHAP: XXIx. 


Of Copper, and the Mines PER C 


; Tits Sulphureous Parts do predominate: 
polition of Copper, and from 
| diftempered Heat riſes the fiery Co- 
| 2 . when it is melted it 
ſmells more of Brimſtone than any other 
Metal; and becauſe it is overbarnt in it's 
Compoſition, therefore it is lefs ſubjeRt to 
r ——— 
or Water ; as for the fame Reaſon, Coals 
are not Subject to ſuch like Accidentsz they 
aſe Copper about Engines of long Dura-- 
tion, | becauſe it never ruſteth as Steel and 
Jon doth ; _ for the ſame Neaſon it was 
5 by the Ancients, who made 

and . of their Ships, their 
Weapons, and other Inſtruments, of this Me- 
* tal, which alto we found muſe among the. 

Natives of this Kingdom. 

Copper is engendred in Mineral Stones of 
divers Colours, although ever the moſt | 
minant Colour is blew or green; it ie en- 
1 in the fame Places with Gold and 

ver, and oftentimes in following a Vein of 
pure Copper they have met with a Neſt of the 
ſmeſt Gold; but it is more familiar to have 
it's Veins change into Silver ; and thoſe Veins 
of Copper that make any Shew above Ground, 
commonly prove very rich as they are dug 
deeper, and confequently'are more moiſt; . The 
amn e Oſogu ec * top 


in 


Ve 


9 


S aT S8 


* 


9 
— 
— 


TTS 


5 1 

in a manner all Copper; and every Spades 
Depth as they dug downwards the 88 ö 
more rich in. Silver, until it came to be pure 
Silver, at the Bottom of the Mine, where tho 
Water increaſing to a Man's Height hindred 
them from proſecuting it's farther Riches; 
what hath been ſaid is a Token of the Affinity 
hetween the Matter of Compoſitien of theſe | 
Metals, and that the greater or lefſer Parifica- | 
tion is the only Difference between tbem. 
There are many Mines of Copper in theſe | 
Frovinces, and the Bottoms of all the Mines 
whezeout Silver hath been taken, have been 
found to yield great Store of it, which for the 
Colour ſake they call Negrillo ; ſo that how 
many Silver Mines there are, ſo many Mines 
there be whence Copper may be gotten allo ; 
beſides there by Mines of Copper only from the 
very ſuperficies of the Earth downwards; there 
be divers ridges of Hills about Potaſi; that are 
full of theſe kind of Mines, although moſt 
of the Copper that is awrought in this Town 
hath been gotten from the Farm de lasLaganil- 
las, and now is gotten from that of Jura In 
the Liprs there is a very great old Work of 
Copper in the Mountain Scapi, two Leagues 
from Chuyea ; there is another alſo, wherein 
there is Copper Metal like Wire woven. A. 
League from Sabalcha, in the Highway to Col- 
cha; and notwithſtanding it is found in many 
Parts of this Province; yet no where is the Suc- 
ceſs ſo proſperous · as in the Mountain of Pereira 
and it's Confines, until you come to Guatacondo. 
In. Atachama there are very large Veins of 
Copper, ſome of them run unte the Sea; ſide, 


and tumble down the. Cliffs in great mafly 
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Lumps of this Metal. In the Chicas, where 
the Soil is not taken up with Silver, it is full of 

Mines; and not far from Eſmorace, 
get of this Metal, woven like Wire, or 
Mac hacado, as the Spaniards call it, there is alſo 
very rich Copper in Oroncota, and in the Top 
of the Mountains of Tarabuco many Pits and 
Copper Works of the ancients are to be ſeen. 
It is found likewiſe in all the reſt of the Charcas, 
particularly in the Confines of Masha, Copeata, 
and Chayanta; and in Paria near unto Oruro. 
And in the Province of Carangas, the Hills ad- 
joining to the Silver Mine, call'd el Turco, are 
full of Copper. Near unto Curaguara de Pa- 
lages, there be many ancient Works of the 
Indians, whence they get Copper Machacado, 
or like Wire woven together. In the High- 
way between Potofi and Fulloma, one ſees many 
Veins of Copper. Alſo a League from Calla- 
pa, in the Road that goes to the City Pax, one 
croſſes ſome large Veins of it. Not far from 
Caquingora there be divers ſtately Works, and 
much Copper Machacado upon a white Chalk. 
Within leſs. than half a League from Julloma, 
near unto the High-way that goes to Calacoto, 
in Hills of dry Clay, I found Branches or ſmall 
Veins of pure Copper, like unto fine Gold, 
whereof I got a great Quantity of that which 
was ſcattered about above Ground. There is 
of this Metal Machacado in Choguepina, near 
- © unto Berenguela de Pacages ; and ſeveral 
a Works and Virgin Veins in the Highway from 
„ Calacoto to Potoſi, half a League before one 
arrives there, and in like Manner over all the 
>, reſt of this Province. 
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Iron, although it is not the moſt pre- 
cious, yet it is the moſt neceſſary of all | 


Metals for the Uſe of Man; notwithſtanding 
it may be diſputed, whether the good or hurt 
it hath done in the World, be the greater ; 
Nature hath made it fo hard, by patting over 
much earthy Parts or fixed Sulphur in it'sCom- 
poſition, although it hath alſo a ſufficient Por- 
tion of Humidity, or Quickſilver, ſo that in 
the firſt Place it will not melt without a very 
violent Heat; and, in the next Place, being 
ſtruck with a Hammer, it doth not break into 
ſmall Pieces, as hard Stones do, but receives 
Impreſſion, thereby dilating and extending it- 
ſelf. It is a Metal cold, and dry, but more 
porous than others, and therefore weighs leſs, 
and is more ſubject to ruſt, and decay in the 
wet: eſpecially in Salt Water, which pene- 
trates moſt; it waſtes in the Fire alfo every 
time it is heated, falling off in Scales, becauſe 
it wants Humidity proportionable to it's Ear- 
thineſs, If when it is red hot, it de quenehed 
in cold Water, it will become very brittle, 
becauſe the heat being pent up in the Heart 
of the Iron by the ambient Cold, doth there 
prey upon, and conſume. part of the natural 
Moiſture, which made it tough and me 
Theſe 
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Theſe fertile Provinces of all other Sorts of 
Metal are not deſtitute of this alſo, though 
none employ their Eabours to ſeek it out, 
or work it; becauſe here is ſuch abundance of 
Silver, about which they are induſtrious to 
greater Profit, and. in truck for it, they buy a- 
bundance of that excellent Iron of Biſcay ; 
this proceeding is not to be wondred at, when. 
one conſiders the abundance of Copperas, Al- 
lum, Quickſilver, and other Minerak, which 
is yearly brought from Spain ts theſe Indzes, 
where the ſame: Commodities may be gotten. 
in ſuch abundance, as were ſufficient to ſup-- 
ply, not only the Occaſions- of theſe —_ 
doms, but alſo of Spain it's ſelf, and ofall the 

World befide. | 
In the Valley of Ormcota, there is a great 

deal of Iron, People of the Country be-- 
ing encouraged by the looks of the Place, and 
fair appearance of the Oar they found, fol- 
lowed a large Vein. of Metal, hoping thar it 
was Silver, and brought me ſome of the Oar 
to enſay it, the which I did, and undeceived: 
them, by telling them it was Iron ; the fame 
N has happened in other Veins at the riſe of the 
River Plicomayo, five Leagues from the City 
| de la Plata, although that Oar has ſome Cop- 
per mingled with it, and is not pure Iron as. 

fthatſof Oroncota is. —— ; 
Adjoining to the Ancoraymes, a Town in- 
the Province of Omaſuyo, there be noble Mines 
wrought formerly by the [ngas, of ſo great 
Fame, that it is very well. worth one's. 
making a Journey purpoſely to ſee them ; the 
Oar is very heavy, and hard, and of a dark 
Colour, although there be found together with 
it 


_ 4. AM... Ec At. 1 W. 


6880 f 
it much Oar, that ſparkles and ſhines. If yon 
rub pieces of the dark Oar together, it pro- 
duceth a very fine blood Colour, like that of 
the Hemmotites, to whoſe Species undoubtedly | 
it belongs, and is full of Iron, as I have 
proved by many Enſays; it is poſſible the] 
Indians followed Veins of richer Metal in F 
theſe Mines, which hitherto we have not Þ 
met withal, or becauſe Iron was not in uſe Þ 
amongſt them; they dug this Our to fit it Þ 
to their Guns, Stone-bows, and Slings; 
it being not inferior in weight or hardneſs Þ 
to our Iron Bullets, they did make ule 
of theſe in their Wars, and called them 
Higuayes, | 

In Oruro, hard by the Silver Mine of 
Santa Brigida, in the hollow between the 
Hills, there is a Vein of Iron, of which, out 
of Curioſity, and for Example only, when 1 
was in that Town, I ſaw ſeveral Iron Keys 
made; the Metal which they call Ghumbr:, 
taken out of the Mine of Checaya in this 
Mountain of Potefi, and others, have much 
Iron in them; and doubtleſs there is abun- 
dance of Iron in many other Parts of this 
Kingdom, although the People do not regard, 
or ſeek after it, nor do the Miners in their 
ordinary Enſays meddle with any thing, but. 
the Knowledge of Gold and Silver. 


CHAP 


(899 


nd 


— a — 


-  —— 
——Yy 
„ 


. 7 


CHAP. XXXI. 
Of Lad. 
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EAD is a very common; and known 
Metal, there is no Silver Mine, where 
much ſof it is not found; and there is ſcarce- 
y any other Oar but has ſome mixture of 
Lead in it. Nature hath qualified it with 
abundance of Humidity, that it might be ſer:- 
iceable in the melting of Gold and Silver, 
hich, without the help of Lead burn, away 
ind conſume in the Fire, before they arrive to 
heir full Perfection. By reaſon of it's Moi 
ſture, it doth eafily evaporate in the Fire, and. 
melts ; carrying along with it whatſoever is not 
old, or Silver, and therefore it's ſelf is very 
aly to be refin'd 3 it is likeſt unto Gold in 
eight, and unto Silver in Colour, being 
elted together with them; It not only fa- 
ilitates the founding, and refines them, but 
leparates the Copper from them, as ſhall here- 
after in it's place be ſhewn; and therefore is 
he moſt neceſſary of all Things in the Art 
of founding of Metals, the whiteneſs of it 
ſhews the abundance of Humidity, or impure 
Quickſilver, whereof it is compoſed, which 
he Chyniifts in ſeveral- Manner of Ways do 
aſily ſeparate from it. | 

It neither diminiſheth nor corrupts by the 
Air or Water like Iron, but rather GA 
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Aa, | 
both in Weignt and Quantity, as very goozſ 
Authors do affirm, notwithſtanding others d. 
Jay, that Sheets of Lead expoſed tothe Wer. 
ther do waſte and conſume, and have been the 
ruin of many goodly Buildings covered there. 
with. It is rarely found mingled with Gold, 
moſt commonly with Silver, and ſometime 
with Copper. The Oar in which Lead iÞ 
engender'd, is called in this Country Soroch;, 
which for the maſt part is black, full of Hole, Þ 
and ſparkling ; other pieces of it they call 


Muertes, becauſe it doth not ſparkle, nor ö 


Punch! others they call Oques, which in the 
Language of this Country is as much as to 

tay Frayleſcos, becauſe it is of the Colour of 
Friers Coat ; there bath been no Silver Mine 
diſcovered in all this Kingdom, wherein ſom 
Lead bas not been found, in which regard it 
is needleſs to enumerate the ſeveral Places that 
afford this Metal, although moſt of the Mina 
in the Chicas have abounded therein, and there- 
fore it is that they have founded ib much Me. 
tal in this Province. The Mines of Andacava 
are Lead and Silver alſo, but becauſe that Oat 
is not proper to be ſeparated. by Quickſilver, 
and there is not Wood enough near the Place 
to melt it down; this Mine, which in my 
Opinion is one of the richeſt in all the India, 
continues hitherto yielding but a very ſmal 
Profit. Below the Mountain of Porefs, as fat 
as it's Shadow reacheth in that Part called D.. 
bicos, there be many Veins of Lead, , with 1 
very little Silver mix'd in it; the like all 
there is within the Shadow of St Chriftamel « 
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CHAP. XXXII. | 
Of Tin. n 


" HE Metal which we call Tin, divers 
call white Lead; particularly they give 
St this Name, that ſeparate Silver and Copper,. 
In which Operation ſome Tin comes forth, as 
Yall be faid in it's Place, which is known by 
t's whiteneſs, and the Noiſe it makes when: 
ne either bites or breaks it. Common Tin is 
degotten fram the ſame Principles as Lead is, 
but more fine and better purified, whence it 
decomes more hard and 49 — although from 
he ill Mixture of it's Subſtance it is faid to 
tter, and make a Noiſe as hath been ſaid; 
t is the Poiſon of Metals; and makes them: 
ritt le that have the leaſt Mixture of it, be- 
uſe it's Incorporation with Metal alters 
he equal Temper it had before, and impedes 
t's DuRibility ; only it doth not inſect Lead 
my this Manner, becauſe the exceeding great 
iel, oftneſs and humidity thereof penetrates into, 
nal nd incorporates with the ill- tempered Sub- 
fat tance of the Tin, fo that united together, they 
* emain ductile and malleable. The Veins of. 
Tin are not found in every Place that one 
ik jath a mind to; and yet theſe rich Provinces. 
Ae not wholly deſtitute of them; there is a 
arm of Mines named de Colquiri, not far 
om the Hill of 8? Philip de Auſtria ä 
\P whi 
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which is famous for the abundance and exc! 


lency of the Tin, that hath been gotten the 
wherewith they have furniſhed all this Kin 


dom, in following the Veins whereof, as hz 
been advertiſed before, many times they han 
met with rich parcels of Silver. Near un 
Chayanta in the Charcas, there is anoth 
Mine, whence a few Years ago they got abu 
dance of Tin. Not far from Caraluce, ® 
Village on the Bank of the great Lake Ch 
cuito, on that Side towards the Province | 
Larecaja there be Tin Mines alſo, which ti 


indians wrought in the time of the gas, ani 
the Spamards continue to work ſtill; thai 
Veins are very large, and rich in, Tin, an 
many times amongſt it they meet with Silver 
but all of it is mixed with Copper, whic 
makes the Tin more ſightly and durable; th 
Fame of theſe rich Veins gave me the Curic 
ſity to ſee them, being defirous that no Mine 
of theſe Provinces ſhould: eſcape my Know 
ledge and Experience, In the Mountain d 
Pie de Gallo de Oruro, there is much Ti 
altho' few know it, and all negle& the work 
ing of it becauſe. they find not the Silver ther 
which they expect. One of the four princips 
| Veins of. this famous. Mountain of Potoft, | 
called the Tin Mine, becauſe of the abundance 
of Tin that was at firſt found upon the Super 
ficies of the Earth, and in digging deeper it al 
turned into Silver. And in the Fields belong 
ing to the Pariſh of. St Bernard, where I. of 
ficiate, a quarter of a League off, or a litt 
mare, there be rich Veins of Tin, which upoi 
my diſcovery, your Lordſhip went in Perſa 
to viſit, , whereby, as by other of your nobk 
8 4 Proceed: 
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8 occedings, you have given great Encourage- 
ent to * are induſtrious in the work- 
g of Mines, which hath ſo eminently in- 
eaſed the royal Revenue, and-the Riches of 
e Feople. 


CHAP. XXXII. 
Of Quickſilver. 


* 
yy p Uickſilver is a Mineral very well known, 
of a liquid Subſtance, and fluid like Wa- 
r; it is naturally viſcous, very ſubtile, and 
bounds in Humidity, whence it obtains the 
ualities of being very heavy, and ſhining 
ight, and of being very cold, as it is generally 
ought, notwithſtanding ſome do affirm it 
be very hot, by reaſon of the ſubtil Effects 
d penetrating Quality that it hath, whereby 
runs thro*, not only Fleſh, but the hardeſt 
ones ; and alſo becauſe ſublimated Mercury 
hich ſubſtantially is nothing elſe but Quick- 
ver, though altered by the Mixture of thoſe 
inerals wherewith it is boiled and ſublimated 
"Wd in like Manner is reducible again to Quick- 
Iver) is notoriouſly known to be Poiſon, and 
ot in the firſt Degree; but leaving the De- 
rmination of this to thoſe that deal in Sim- 
ss, it is certain, that there is ſo great an af- 
ty between the Nature of Quickſilver, and 
at of other Metals, that though it be none 
them, yet it is convertible into any of them, 


* 


becauſe as moſt Philoſophers hold, it is one ff 
the Principles of which they all are com- L | = 
pounded, and moſt eaſily unites and incorpy WY ; 
rates with them; and moreover it's very Sub. Wl 
ſtance is tranſmutable into true Metal, enduring 
the Trials of the Fire and Hammer, as well 
as thoſe that come out of the Mine. Ray. 
.onundus teacheth ſeveral Ways how to turn it 
into Gold and Silver, in a Book called La Di/- 
quiſicion Eliana, there is taught a very perfect 
Way how to make Lead of Quickſilver; 
and if one ſhould ſuſpect the Credit of Books, . 
in theſe Provinces there be many Eye-wit- 
neſſes that have Plate by them, which they 
have refined with their own Hands by a Copel 
of Quickſilver, cured according to a Receipt Þ 
given unto them; the which Experiments 
take away all Scruple of the Poſſibility of it's 
Tranſmutation. There was very little uſe 
or conſumption of Quickſilver before the be- Wp;, 
ginning of this new Silver Age in the World; 

then they only waſted it in "as ſublimate, 
Cinabrio, or Vermillion, and Powders 
made thereof called Precipitate, which are allo 
called in Spain the Powders of Juanes de Vi- 
go, which have been uſed to ſuch miſchievous 
Purpoſes, that the World was ſaid to have too 
much of them, although in bulk and quantity 
then they had but little, but ſince it hath been 
uſed to collect the Silver together out of Oar, 
which is ground ſmall, (an Invention which 
the Ancients had ſcarcely arrived to, and prac- 
tiſed it but very little) it is incredible, how 
great a quantity is confumed by the Founders 
of Metals of this Kingdom: For if the abun- 
dance of Silver that bath gone out of this 


Kingdom, 
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ingdom, hath filled the World with Riches 
ind Admiration; by it may be eſtimated the 
BE onſumption and loſs of Quickſilver, which 
ter a moſt extravagant Expence thereof at 
rc, being naw dy good Experience regulated 
Within terms of Moderation, is found to be 
qual in wag to the Silver extracted; and 
Pery ſeldom the waſte is ſolittle. They be- 
n to regiſter the Quickſilver that came to 
Poo upon the King's Account, in the Year 
1574.3 and from that time till 1640, there 
ad been received of it upwards of 204,600 
Quintails, beſides a vaſt quantity irregularly 
aught in upon other Accounts; to ſupply- 
he exceſfive Expence of this Mineral, God 
HAlmighty provided the famous Mine of Guan 
abellica, and in theſe Provinces ſubject to the 
harcas, (of whoſe Minerals I have defired 
particularly to inform your Lordſhip) there can 
de na want of this Mineral amidſt the great 
Plenty it hath of all others; thers are Quick- 
ilvor Mines in Challatir:, four Leagues from 
his Imperial City; there be alſo of the fame 
ear unto Cuarina, in the Province of Omaſuys, 
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o Nad not far from Moromoro, a Village of the 
ant, fix from the City Chugui/a- 
t a; à few Years ago the Indiam brought Stones 


ery rich with Quickſilver, which by the vio- 
ent Death 838 the Man that 
roferred to diſcover the Mine, hath remained 
oncealed unto this preſent, 
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CHAP. XXXIV. 
of abljfeial Metals and Metalics.. 


A and in their 8 at, and imitates 
the Perſections of Nature. From a Mixture 
of Tin and Copper, is made Braſs for Bells, 
and for Pieces of Ordnance, and for other 
Uſes. They put a Pound of Tin from four 
to eight Pound of Copper, according as the 
Occaſiòn requires. The /nd:ans underſtood 
this Compoſition, and made uſe of it for their 
Inſtruments of Force, and for their Arins, as 
we do of Steel or tapped Mon, den . 
knew nothing of. 

Lastten is made of ſmall 08 of 
put. into large Crucibles, covered with Pow: 
* of Jalamina, (which is a Semi- mineral of 

a. yellow Colour: there is of it near the Mine 
called the Turc, in the Province of Carangas, 
* alſo near unto Pitantora in the Charcas) 

pon the Powder of Jalamina they ſtrew 

— * of beaten Glaſs to cover it, and keep 
in the Reſpiration, and then they put Fire " 
it, which alters the Colour of the Coppe 
and makes an increaſe of Metal of eight Pound 
in the hundred Weight. 

For ar car or they make ſeveral Com- 
- poſitions, although the beſt is of two Parts 


| Silver, and one of Lead, Moreover they 1 5 
= J 


RT allo produces Metals and Metalicy, 
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by Art, 0 mabrio, D ſublimate, Pr.. 
ciþi 2 2 Efmalte, E wo Diaphry- 
ges, Pomphilis, * Flor de / 
Cobre, e Cardenillo, e, Stom— 
Aſcul, Albayalde, Sandix, 

Ochra, Greta, Purpurena, and Glaſs, © 

Ginabriois compounded of one part Sulphur, 
and two Parts Quickſilver, well gr and 
ſublimated together in glaſs Vials, or in ear- 
then Velſels that are glazed. Heu ſabli- 
mate is compounded of half Quickſilver, half 
Copperas, ground together extraordinary fine, 
and ſprinkling a little ſtrong Vinegar upon it 
as it grinds, that it may the better incorpo- 
rate, then ſublimate it in "glaſs Vials W afore- 
aid ; it is alſo made with Alam, arid many 
times they mingle a little Salt With it. 
Difſolve Quickſilver in Aqua*fortit, then 
ſet it upon à gentle Fire, and let che Humidi- 
ty evaporate, and the Quickſilyer will remain 
hard as a Stone, then nd it vety ſmall, aud 
ſet it again, upon the Fi ire in a Crucible, (or 
Veſſel of Copper, if it can be and 
keep ſtirring the Quickſilver, until it be of 2 
very lively red Colour, and then take it off 
the Fire for Service, a and this. is called Preci- 
pitate. -#1% *© 11 2 

Eſerico is made of two Parts of Chalcitis, 
and one of Greta, ground and mingled toge- 
ther with a little ſtrong Vinegar ; ſet it in a 
Muckhil for forty Days together, then take it 
out, and in à broken piece of a toaſt it o- 
rer the Fire till it be very red, 
The beſt Emalte is made of Allum, 'Cop- 
s peras, and Saltpetre ;, it is ſuſceptible of all Co- 
ce burs, as Glaſs is. 
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Eſcoria i is that which worketh out of the 
Metal when it-rans, and ſwims upon the top 
of it like Fat, which we call Droſs, 
That which remains in the bottom of the 
Furnace, when they melt Copper is called Dia 
phryges. 
Cadmia (although there, be of it natural) 

is alſo that which ſticks to the Walls of the 
Furnaces, . principally. wherein Copper ö 
melted, of which they call Badrite, tut 
which is like unto Cobos ; and Stracita, tha 
which is like unto Potſheard ; and Placit v 
that which looks like Bark orShavings. MW! 

| Pomphalix is a mealy Subſtance, ang look" 
like Wool, as it ſticks to. the Walls, but di. 
ſolves as ſoon 28 one's Fingers touch it. 1 
grows upon the Walls as they melt Metal N 
They vulgarly call it Atutia. 

Spode is very little different from the Pan. 
pol ix, only that it is more impure, Iti 
found upon the Walls where they refim 
Meal. 85 
Flower of Copper is made by pouring 
cold Water upon. the Plates of Copper, as the; 
come red hot out of the Furnace, which with 
the Fume, raiſe up little ſmall þ e Ah 4 which 

ſweep off into a little iron F ireſhovel, 
and ſo preſerve it. 
Ia Eſcama del Cobre, is that a fall 
off from the Metal when it is hammered 
and beaten, and that which in like Manner 
falls off from Iron is called Stommoma, al. 
— this Greek Name i; IF ſignifie 


„„ 7 
Cardenills is made . 2 
VI r with 8 O per 5 an ing | 
1 fand ten es Days before it is 
uſed. ' | «#6. and 
If inſtead gf Copper aforeſaid, they uſe 
Stopples of Iron, it makes Herrumbre. 

Vermicular is very like to Cardenills ; take 
one Part of White-wine Vinegar, and two 
Parts of ftinking Urine, and pour it into a 
Copper Baſon or Mortar, and ſtir it about 
with a Peſtle of: the ſame, until it grow thick, 
then put a twenty-fourth Part of Salt and Al- 
lum to it, ſet it in the Sun, until it coagulate 
and dry, and it will turn into the Form 
of little Worms, from whence it derives the 
Name. ä | 

EI Azul (or Blew) is made by covering a 
Veſſel of ſtrong Vinegar (wherein a little A- 
jatre hath been diſſolved with fine Sheets of i 
Quickſilvered Plantada, full of ſmall Holes, 
nd putting it into a hot Muckhil, and after = 
wenty Days ſtanding there, rake out the A/ 
bul for uſe. x 

If in the former Caſe one puts Lead over 
he Vinegar, it makes Albayalde. 

Put Albayalde in a Spoon, or Iron Veſſel, 
pon kindled Embers, and ſtir it until it 
Alb oks very red, and then it is Sandix, 
rei Ocbra is yellow, it is made of Lead burnt 
ntil ĩit come to that Colour. 

Greta is made in the refining of Gold and 

iße lver, —_ hereafter. | 
Purpurina is of the Colour of Gold, but of 

tle ee Pre: and laſts not long. Take 


ur or fiye Parts of Tin, and asmuch Quick- 
her, one Part of Almejatre, and another of 
| 2 
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Sulphur, and grind them, mingle them in: 
glaſs Viol,\ and diftil them, and the Subſtance 
that remains in the Bottom is the Purpuring. 
In the laſt Place comes the moſt curiou 
Production of Art, and that is the making 
of Glaſs, Take two Parts of tranſparent 
Sand, or Powder of Stones, which diſſolve in 
the Fire; one Part of Nitre, or Saltpetre, or 
Salt of Soſa (which they call the Herb « 
Glaſs) clear and purify it with the Mixture 
of a little Powder of a Loadſtone. 

Another Receipt. Take two Parts of 
Aſhes, and one of the Sand aforeſaid, with 
the Powder of Loadſtone, and give it a fi: 
ting Heat in the Furnace. 


CH AP. XXXV. 


Of the Colours of all Minerals generally. 
HAT thoſe who want Experience maj 


the more eaſily know the Minerals tia 1 
come to their Hands, and that by their Ee. d 
ſight (the trueſt Informer of all the Cenſez U 
they may know what they meet with in ti t. 
Bottom of Mines, I ſhall reduce all Sorts , a 
Minerals into Colours, as to a Genius mot 8. 
familiarly known; ſome Sorts of Gr c. in 
Fullers Earth) Allum, Amianto, the Arai" ſp 
Stone, the Meliti, the Gallatiti, (or the M ch 
Stone) Alablaſter, the Diamond, Silver, Quick ſt⸗ 


filver, Tin, and Marble, are of white Colow 
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la tierra Pingiti, Jeat, Seri, Melantcria, are 
black; of an Aſh Colour are the Eritrian, 
and the Melian' Earth; of Blue is tte 
Aphire, the Ciano, the Turky Stone, the La- 
pis Lacule, and el Cibairo; of green Colour 
is the Emerald, the Praſina, the 1 6c"n1 
or Atincar, ſome Sort of Greta, and Vitriol, 
or Copperas : of the yellow Colour is Gold, 
the Ochra, the Chriſepacio, the Chriſelite, and 
Orpiment ; of red the Ruby, the Granatte, 
the Balax, the Cornelian, the Sandaraca, Cor- 
ral, la Piedra, Seiſſile, the Hematite, or Blood- 
ſtone, Copper, Minio, (or Vermillion) the 
Lemnian Earth, and Almagre; of purple Co- 


lour is the Jacint, and Amathift ; of a clear 


Blue the Jaſper, called Boria ; of a greeniſh 
Blue the Cardenil/s, and the Armenian Stone, 
or  Cibairo are of this Colour; (and ſo the 
Painters call the Colour which they make of 
this ſtone, a verdured Blue) of a white in- 
clining to a Red is the Afrodeſtaca ; of a 
Red that is whitiſh, is the Aanto; between 
Blzck and Red is the Batrachiti ; of a Black 
inclining to Purple is the Alabandico ; of a yel- 
lowiſh White is the Topaz. 

There be Minerals of any one ſingle Co- 
lour, either Black or White, or mixed toge- 
ther, as the Agates, The Apfito hath red 
Veins diſperſed upon a black Field, and con- 
trary wiſe the Naſomonite hath black Veins upon 


a red Field. The Helitrope in his fine green 


dubſtance hath Veins of the pureft Blood ; and 
in Saphire, and lapis Lazuli, are ſeen very re- 
ſplendent Gold. Two Veins, one White, and 
the, other Red, run quite thccugh the Sub- 
ſtance of the Egitilla. 
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The Eupatals is of four Colours, namely, 

Blue, fiery Red, Vermillion, Pippin Colour, 

The Orea alſo is wont to be found of as 

many Colours ; namely, Red, Green, White, 
and Black. | | ſ | 
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C H A P. \XXXVT. 
Of the Faculiies or Virtues of Minerals, 


I SHALL finiſh this Treatiſe with a 
brief Relation of the medicinal Virtues that 
are found in Minerals, more than what hath 
been already mentioned, that thoſe that poſ- 
ſeſs them may know, how to benefit by them 
when the Occaſion ſerves. Some Minerak 
work by their occult eſſential Properties, (or 
ſpecial Form) others by the Mediation of their 
elementary Qualities, contrary to thoſe of 
the Diſcaſe, Of the firſt Sort ſome are oppo- 
ſite unto Poiſon, and others to other Sorts of 
Infirmities ; and of thoſe that reſiſt Poiſon 
ſome cure the Plague, as the Emerald, the 
Lemmian, and the Armenian earth; others are 
ood againſt one Sort cf Poiſon only, as the 
Saphire drunk inwardly is againſt the biting of 
Scorpions. Sulphur, Nitre, and Copperas are 
good egainſt the venemous Muſhrooms : Salt 
uſed plaiſterwiſe, is good againſt the biting 
of Vipers and Scorpions, drunk inwardly is 
od againſt the Poiſon of Opium and Toad- 
ſtools. Of thoſe that cure by occult > 
ty, 
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lity, ſore Top the Blood from paſſing to a 
particular Part of the Body, as the Hema- 
lr; ochers 6djvoborats'ind fortify the Sto- 


nch, when they are Hung upon it by help 


| of a String going about the Neck, as doth the 


true Jaſper ; others tied to the left Arm fe- 
ſtrain Abortion, as doth the Eagle Stone, 


4 


which the Greeks call Ætites, and if it be 


bound upon the left Muſcle, it produces the 
quite contrary Effect, as alſo doth the Jaſper 
@thers purge groſs Humours, as doth the 
Loadſtone; others Melancholly, as the Stone 
Armenia, or Cibairo; others provoke to vo- 
mit, as doth the aforeſaid Armenia, Chryſocola, 
Copperas and Precipitate. 

Amongſt thoſe that work by their elemen- 
tary Qualities (although generally all Mine- 
rals are drying) ſome heat the Body, as do 
Allum, Copperas, Chalchitis, Miſ, Sori, Me. 
ante via and Cardenillo; others cool it, as do 
the //ritrian Earth, Stibium, (or Autimony) 
Altayalde and Greta, or Lithargiri.” Others 
with the ſecond Qualities which they poſleſs, 
ſoſten Hardneſs, as doth the Agate, becauſe it 
participates ſo much of the Betune; others 
contrarywiſe will harden ſoft Parts, as doth 
the hard Lead and EHibhium: ſome open the 
Pores of the Skin, as Nitre and the Scum 
thereof : others ſhut the Pores, as doth the 
Samian Earth, and all other Earth that is ſli- 
my and tough. Some diſſolve Warts, and 
Blles; and Kernels in the Body, as the Piedra, 
Melar, and the Marcafita; others heal 
Wounds, as the Chalchitis, the Miſi, and 
Allum : Others corrode the Fleſh, as doth the 
Powder of the Stone Aſia, and Copperas, and 
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Cardenills : Some make the Fleſh putrify, a 
Quick-lime, Orpiment, Sandaraca, and Chry. 
focela, Mercury ſublimate, Orpiment, San- 
.daraca, and Quick-lime are Poiſon, becauſe 
ny Ann and putrify the Bowels ; fo alſo 
is Morter, Allayalde, and Tals calcined, be- 
cauſe obſtructing the Paſſage of the Spirits, they 
choak one. | 
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That no Man ought to be employed is WR 
Meals, but he that hath been examined 


e by Authority; Lav? 


| HE Satan Minerals, where- 
with God hath enriched almoſt all 
che Proviaces of this new World 
PAS (Erving himſelf thereof as a Me- 
dium, to other high Defignsof his Diyine Pro- 
1 hath been ſo great, that it is ſcarce 


poſſibl e 
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_— ws ur wer Mountain and 
; r ity of Poteſi, having alread 
- yicldd Tan of four and five hundred Mi 
ions of Pieces of Eight, a quantity ſufficient 
to make ſuch another Hill of Silver 3 it is hard 
to form a Conception equal unto ſo exorbi- 
tant a Heap of Riches : but the better to 
help our Imagination therein, know that, if 
the Ground were covered with Pieces f 
Eight, 3 as cloſe to one another, 
is poſſib would take up the 8 
of ſixty —4 ſquare, allowing five pac 
twenty Pieces of Eight to a Jare of Spain 
E are of Spa in is n Eli 
Inches) and a thouſand Vares to a Spaniſh 
— 1 — This Glut of Riches, hath been 
eaſon why they have not applied the 
Care that was requiſite, to prevent loſs and 
waſte in the refining of Oar, which ſpeak- 
ing with Moderation, hath been the loſs of 
many Millions, both for want of giving it 


due Law, the Nature, and Difference whereof 


they did not. underſtand, and fo proceeded 
dy Chance and without good Ground ; nei- 
ther knew they well what quantity of Plate 
the Oar would yield. - And laſtly, they de- 
ſtroyed . abundance of Quick- 
filver, whereof — been already conſumed 
in this Imperial City, more - Abs Neg 
Quintals ; I know not whether this 
ſpeaks Greatneſs of Mind in the Inhabicants 
of this Kingdom, that they deſpiſe to pick 
up Crums, which nevertheleſs were ſuffici- 
ent to ſatisfy the Hunger of many Kingdoms 


of the other” World; or whether it condemns 
| the Carclelanch of ſo wiſe and well governed 


a Com- 
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a Commonwealth, that they have not uſed 
all poſſible Means to put a ſtop to ſo un- 
neceſſary a Prodigality. The firſt and fun- 
damenta! Remedy whereof, is in my Opi- 
nion, that the Metals be refined by one 
that underſtands the Art, and is authoriſed 
thereunto by publick Licence, after ſtrict 
Examination of his Sufficiency, which is 
required before the Admiſſion unto divers 
Callings in the Commonwealth, without 
compariſon of much leſs Importance than 
this is. The Maſters of refining Works 
have taken no Care at all in this Matter, 
becauſe how negligently ſoever they refine 
their own Oar, they loſe nothing, but 
have all the Silver, either in the Plates, or a- 
mongſt the Droſs: and that which they re- 
fine for others, yield more Profit to theſe 
Refiners, the worſe it is wrought, becauſe 
more remains with them in the Droſs; 
but both theſe are ill Reaſons to proceed 
upon, becauſe the making full Profit of 
their own, muſt coſt a double Labour, and 
the ill refining other NI IIs 2 
publick Prejudice. 
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What Ee Ns what kind 771 7M 
ledge a Rejizer ought 4o a 


17 is a very great Truſt that is put into 
the Refiners, the whole Riches which this 
moſt proſperous Country produceth, being 
put into their Hands without Account, or 
any Obligation .of the Quantity they are 
to return; their Word and Honeſty only, 
without Reply, or Appeal from their Sen- 
tence, is the only Security of the Truth, of 
what the Oar bath yielded; and. it had need 
be a ſtrong Security, when, the violent Inci- 
tation of private Intereſt is to deceive. He 
thereſore that liveth continually amongſt theſe 
Occaſions, had need be well: furniſhed with 
the Honour of a Chriſtian, left, having his Fin- 
gers perpetually kneading in the Paſte, a good 
- deal do not ſtick unto them ; there ought to 
be a great deal of Circumſpection in chuſing 
this Officer, for no Miſchief that hinders the 
refining of Oar, or extravagant Conſumption, 
or loſs of Quickſilver, can occaſion ſo great 
Prejudice as a Refiner of a wicked Con- 
ſcience. | 
Neither yet is it alone ſufficient, that his 
Manners be good, if he want the knowledge 
neceſfary to the Art of Refining. He ought 
to know all Sorts of Metals, their Qualitics 


and 
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and Differences, which of them are moſt pro- 


per for Quickſilver, and which for melting, 
if there be Conveniency for it. He ſhould 


know the Diſeaſes alſo that infect Metals, and 


the Way of clearing them; the Accidents of 
Quickſilver, and the ordinary Way of refining; 
in great and in little; and in no caſe let him 
be admitted for a Refiner, that doth not well 
underſtand how to make the leſſer Enſay by 
the Fire, of Oar that is ground to Powder, 
before the Metal be incorporated together, 
that ſo he may know certainly how much Sil- 
ver ought to be gptten out of that Oar ; and 
he ſhould never give over making Trials, until 
he hath obtained it. The want of 'this one 
Care has coſt this Kingdom abundance of Mo- 
ney, and is of great Prejudice to it, even at 
this Day; two Experiments whereof I ſhall 
relate, which have paſſed through my Hands, 
that you may the better eſtimate the Impor- 
tance of this Advice: A few Years ago, when 


I lived in the Province, of the Lipes, in a Pa- 


riſh which they call Xauquegua, a Miner had 
wrought a Vein, out of which he drew a 
Quantity of very rich Metal, although he 
knew it not; he enſayed it by Quickſilver, and 
found it to contain four or fie Pieces of Eight 
the Quintal, and at that Rate. refined it all by 
the great; at — they deſerted the Mine 
for being of little Profit: Afterwards an Indian 


carried me to the Place, I found Metal in 
the Moulds that were drawn out, and alſo 
in the Fein which had not been much 
wrought, I enſayed it by the Fire, and found it 
t contain goo Pieces of Eight I 
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tal, although by the — of Quick- 
filver it yielded but four or five; I diſcovered 
this Vein to the Magiſtrates, calling it by the 


Name of Nuęſtra Senora de Begomia ; they, 


built a Mill preſently near it, and abundance 
of Miners flocked thereupon, and have gotten 
thence a great quantity of Silver, 

In the Mountain of Santa Juana, out of 
the Mine of Berenguela de Pacages, they got 
a Metal like unto Soroches, which by the or- 
dinary Enſay with Quickſilver, appeared fcarce 
to have any Silver at all in it; whereupon the 
Miners utterly deſerted it, until a Prieſt, a 
Friend of mine, ſent me ſome Pieces thereof 
unto Oruro, which I enſayed, and found them 
to contain 60 Pieces of Eight the Quintal ; 
by my advice he dug a great quantity of that 
Metal, being laughed at by the Neighbours 
whilſt he was at work to ſo little purpoſe (as 
they thought): but afterwards much more en- 
vied by them for the great Riches he had 
gotten, Mes 


Of the Knowledge of Metals, and the Diffe- 


rences there are of them, 


T is almoſt impoſſible to teach thoſe that 
have not been acquainted with Metals, how 
to know them by the Sight, becauſe there is 
ſo great Diverſity of them; that * 
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ſcarce any Stone in one Mine that reſembles 
Stones of the ſame Metal in another Mine; no 
nor oftentimes of the ſame Mine itſelf. Ne- 
yertheleſs the Miners reduce theſe Differences 
unto three general Heads, which the Spamards 
call, 1. Pacos. 2. Mulatos. And, 3. Ne- 
grillss.. Pace in the general Language of this 
Country, is as much as to ſay of a red Co- 
lour, and ſuch more or leſs are the Stones, 
which they call etal Paco, although in Be- 
rengula de Pacages, they call the Green Me- 
tals of Copper by the ſame Name, which alſo 
in theſe Provinces they give to Metal of any 
Colour, in contra- diſtinction to Metals, that 
ſhine like Steel or Glaſs, and another Sort 
which they call Negrillos. Mulatos is a Colour 
between the Pacos and Negrilles ; and in the 
Mines, Metal of that Colour is produced in 
the ſame Order; it is of a brown Colour, 
and ordinarily accompanied with ſome of the 
Margagita ; there is leſs of this Metal, than 
of the two other Sorts. The Negrillas have 
been diſcovered N. and take their Name from 
their Colour, although all black Metals are 
not comprehended under that Name. La Ta- 
cana a rich Metal, and uſually black, although 
there be of it Grey, and Aſh- coloured, which 
they call Lipta, belongs to the Metals Pa 
cos, as alſo doth the Lead (for ſo they call the 
Silver Oar) which oftentimes is Black, Grey, 
Aſh- coloured, Green, White, and Orange- 
tawny, which they call Suco; and this laſt 
Year in the Mountain of Potoſi, there was 
found of it, of a bright lively Cinnamon Co- 

lour, or very fine-Vermilion, a thing which 
hatlr not been ſeen in any other Mine: The 


Sora 
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roches might conſtitute a fourth Order of Me- 
tals, but I agree with the Opinion of others, 
that would have them ranked under the Name 
of Negrilles,” to which alſo belongs the Ref 
tler, the richeſt: Metal that Nature hath pro- 
duced: in the Form of a Stone; it is ſhining 
and brittle, and the Powder of it beaten finer 
with any hard thing „is of the Colour of pure 
Blood, it is very like unto Cianbrio, or that 
Vermilion which is made of "Quickſilver and 
Sulphur, which gives a good hint for the find- 
ing out of divers other greater Secrets, Co- 
chico is alſo of the ſame Kind a very rich 
maſfy Metal, but neither ſo brittle nor ſpungy 
as the Roficler i is, but it is more full of Lead, 
and is not ſo eaſily beaten to Powder, nor 
gives ſo perfect a blood Colour. | 

. Soraches, Tacana, Polvorillu, * Co- 
ebits; and Nærillos, are diſtinguiſhed one from 
another, in the Manner following. 

The Sorocher are black, or Aſh- coloured, 
either thining, or without any Luſtre (which 
they call dead Oar of. Lead) and commonty 
contains ſome Silver. 
The Tacana is Silver Oar cloſe compatited, 
of a black Colour, without — r at 
: SAW eb n esl TILES, 2 

 1Polvoritls. is Tatana; not e nor 


\ 


ſtony, but ib rich in that Oar they call Pacos, 
but not. Jo much in the Nxrale, by reaſon 


of the Mixture of Copper that it hath.' 
The Roficler and Cochico is Silver Oar with 
that ſame V arniſh, which hides it's own pro- 
per Colour, and ſhines, whereby it differs 
from the Tatana. That Whieh predominates 
in che Negrilos, is Copper, either actual, — 
elſc 
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elſe virtual in the Copperas, wherewith it z- 
bounds 3 it always contains Silver more or leſs, 


and is uſually accompanied with the Marga- 


ita. *. 

- The black Metal which feels like Lead, 
and is ſmooth (which makes as it were Leaves 
of Trees or Feathers) contains a great deal of 
Alcohol, or Antimony (which in ſome Parts 
they call Macacote) and but little Silver. Thoſe 
Negrillos which have Luſtre like poliſhed Steel, 
or Looking-glaſs, and ate therefore called E/ 
pejado and Acerado; are the richer the nearer 
they approach unto the Ro/icler and Cochico. 


HAP. Iv. 


Of the ſorting of Oar, and the proper Manner 
of reſining each of them. 


T H E Skill of extracting all the Silver out 


of any Oar, begins to be exerciſed in the 


picking and ſorting of the'Oar together; the 
want of Care in ſorting Gar from Stones, 
that have no Oar in them, as alſo the Oar of 
one Sort of Metal from another, hath occa- 
honed much damage ; the leaſt Inconvenience 
hath been in the Uſe of Quickſilver, a quan- 
tity whereof is loſt together with grinding, 
and other Charges about that which: is no 
Metal; the greater Inconvenience hath been, 
where there was Metal, the failing. to get 3 
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all the Silver, becauſe they have jumbled toge- 
ther Oar of ſeveral Sorts, and uſed but one Man- 
ner-of refining, whereas thoſe Metals require 
a different Way of handling and time. Ty 
Enfay that Metal by Quickfilver, that requires 
the Fire, is to deſtroy it ;-to- put that Metal 
in the Furnace, which is not to run, is to en- 
damage the Metal, and to get no Profit at 
all; and although the ſeveral Oars be properly 
aſſigned, ſome to the Quickſilver, and ſore 
to the Fire, yet they have their Differences of 
being eaſier or harder to be refined according 
as they concur, or differ in the Remedy, that 
1s neceſſary to he uſed for that Purpoſe, The 
Oar, which they call Pacos, that ſhines or 
ſparkles not at all, is proper for Quickſilver. 
The Tacana alſo may be refined by Quickſil- 
ver, but becauſe it is ſo very rich Oar, left it 
ſhould not be clean extracted, but part of it 
remain in the Droſs, it is better to melt it in 2 
Bath of Lead. That Oar which containing 
Silver in it, yet they call by the Name of Lead 
Oar if it be over groſs, will neither grind 
well, nor cleave faſt to the Quickſilver, and is 
beſt to be melted together with the Tacana. 

The moſt proper Way of dealing with the 
Oar they call Machado, is the Hammer; the 
Soroches need the Fire, the Reficler and Co- 
chico are to be melted like the Tacana ; the 
Negrillos require both Fire and Quickſilver, 
. for they prepare all the Oar of that Kind by 
the Fire, for the Quickſilver by that Means 
collecting the Silver, either burnt, or boiled, as 
{hall be ſhewed hereafter, 


CHAP, 


1 


; C HA P. V. 


Hoew to know the ill Qualities that infett the 
Oar, and bow to purge them away. 


OF various and very difterent Qualities are 
the Subſtances that Nature hath produoed 
in the Veins that contain th: Oars of Metals, 
whether they be Abortions, which the Cove- 
touſneſs of Mankind occaſions by tearing the 
Oar out of the Bowels of the Earth before it's 
full. time, which otherwiſe would come to be 
Metal in Perfection, or whether it be excre- 
mentious Superfluities of the Generation of all 
Sorts of Metals; they be uſually called Semi- 
Minerals, and are Salts, Allum, Copperas, Sul- 
phur, Orpiment, Sandaraca, Antimony, or Al- 
cohol, Brimſtone, both white and black, and 
Margagita. © | 
Scarce any Oar is gotten that doth not parti- 
cipate of one or more of theſe ill Companions, 
all of them being hindrances to the extracting 
Silver out of the Oar, whether it be by the 
Fire or Quickſilver; thoſe that — 4 of 
Copperas, of which ſort are thoſe they call 
Copaguiras, are mortal Enemies of Quick- 
ſilver, which they conſume and ſcatter, 
and that ill Condition is heightned, if Salt 
be mingled with it, which makes it pe- 
netrate more violently, and ſuddenly; the 
learned Raimundus knew this Antipathy very 
well, and hath left it diſcovered to us in 
Writing; and thoſe that deal in Metals daily 
have it in their Hands, and yet take no no- 
dice 
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tice of it; this is that, which eats up the 
Quickſilver, and dim̃pates the Caxomes of 
Metal, and hath occaſioned ſo great an Ex- 

nce of Metals, namely, Iron, Lead, Tin; 
and Lime. Whoſoever hath a mind to make 
Experiment hereof, let him mix a little Quick- 
filver with Copperas well ground, and Water, 
and he ſhall ſee in an inſtant all the Quick- 
filver diſſolved and loſt : eſpecially if he put a 
little Salt to the former Compoſition. This 
will be no wonder to thoſe that know Mer- 
cury to be Quickſilver, and that the great 
Change in it's Subſtance, is cauſed by Coppe- 
ras and Salt, wherewith it is mingled, and 
then ſublimated in the heat of the Fire: this 
is the greateſt Poiſon to the Refination by 
Quickſilver | ; although ſometimes it is uſeful, 
and ſerves like Treacle to thoſe Sorts of Oar, 
which have uſe of it, as ſhall be ſhewed in 
it's Place hereafter. 

This inconvenience is found out, and reme- 
died, with very much eaſe; grind a little Oar, 
and put ſome fair Water to it, heat i it, the more 
the better, ſtir it well, and then let it ſtand a 
while, then pour out the clear Water into 
another Veſſel, leaving the Sedement behind 
undiſturbed, prove it by the Taſte, and you 
ſhall well judge what Mixture it hath by it's 
dry or ſour Taſte; and whoſoever deſires an 
occular Demonſtration of this, let him ſet the 
aforeſaid Water upon a gentle Fire, ſimpering 
until the Moiſture be conſumed, and he ſhall 
ſee with his Eyes ; in that whichremains at the 
Bottom, either Allum or Copperas. Bathe the 
Oar in the Manner aboveſaid, ſo often as ſhall 
be neceflary, until the. Water, that comes 
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from it be ſweet, and without Taſte, or that 
ſtirring it with a bright Piece of Iron, it doth 
not ſtain it with the Colour of Copper, and 
then that Oar is perfectly cleanſed and ſecure, 
not to hurt the Quicklilver, when it is put 
unto it, 

Although Sülphur, Betune, and Antimony 
do oftentimes diſcover themſelves unto the 
Sight, yet a better Way of finding them out 
is by the Smell, which comes from the Oar, 
alen it is well burnt in the Fire; but for 
fuller Satisfaction herein, they may be diſco- 
vered and cleared from the Oar in the Man- 
ner following, 

Grind the Oar ſomewhat groſs, and put it 
in an earthen Pipkin that is not glazed, that 
hath a great many ſmall Holes in the Bottom 
of it, and ſtop the Mouth of it cloſe, then 
fit a Veſſel of Water round about it, in ſuch 
Manner as they do when they clear the Pine 
Apples from Quickſilver, and put Fire under 
the ſame Baſon of Water, wherein all the 
Smoak that goes out of thoſe little Holes will 
ſettle, and there you ſhall ſee congealed and 
ſwimming upon the Top of the Water, tho 
Sulphur, Antimony or Betune, each in his pro- 
per Form. When the Oar will ſmoak no 
longer, it is a certain ſign that it is clear of 
thoſe Impediments, which although they be 
not direct Enemies to Quickſilver in raw Oar, 
yet the Varniſh which they give to the Sil- 
rer, hinders the Quickſilver from laying hold 
of it, and uniting it together; and by the 
Brittleneſs and Aſperity like Glaſs, which thoſe - 
Oars have that participate of the Impediments 
aforeſaid, they cut and divide the wy oa 
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when they are ſtirred together into ſmall 
white Pins Heads as it were, which the 
Spaniards call Lis, It is neceſſary to burn 
this Sort of Oar, although it be good to 
melt them firſt before they put them 
into the fierce Fire, becauſe thout that Pre | 
paration the Silver will all be turned into 
Droſs. 10000" | TIP 
The Margagita that is in Oar, diſcovers Wc 
itſelf but too plainly to the Eye by it's Wo 
Weight and ſharp glaſſy Quality ; it divides Wk 
the Quickſilver into ſmall Lis; when they ſtir {Wo 
them together, thoſe ill Qualities are taken 
away by the Fire, if you burn it therein un- Iv 
till it's gloſs and ſhining be gone, it doth (WO 
N 


moſt hurt unto that Oar which they melt, 
the abundance of Sulphur whereof it is com- 
pounded making a great Scum upon the Face 
of the Liquor, which much ſtifleth the Fun- 
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HAP. v. 
1 Of the grinding of 'the Oars of Metal. 


T HE grinding of Oar is a Preparation 
abſolutely neceſſary for the getting out of 
it the Silver, or Gold that it contains by 
Quickſilver, and the Fineneſs of the Meal is 
a principal Means of ſhortening the Work and 
clear Extraction of the Plate: one Fault a- 


mongſt many, which the Blockifhneſs of this 
Coun- 
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Country has committed, hath been to make 
the Meal very groſs, or to leave many Lumps 
therein; there needs no great Pains to prove 
that the Quicklilyer attrafts or incorporates 
with itſelf that Silver which it immediately 
touches; fo that the Metal which is in the 
middle of any Lump remains in the fame Con- 
dition it came out of the Mine, and has more 
or leſs loſs in it, according to the Richneſs 
of the original Oar,” and according to the 
Richneſs or Courſeneſs of the Meal. I have 
made divers Trials of grinding thoſe Lumps 
over again, and find that in them remains, 
when leaft, the fixth Part of what is in the 
Oar when it is firft taken out of the Mine, 
nich is very conſiderable in a whole Years 
Work, and incredible in the great Quantity 
c of Metals that have been already gotten. 
Ariola after having tau the Way of 
grinding and ſifting of „ which they 
ow praQtiſe in the Mills, teaches a Way 
ow to reduce it to extraordinary fine Flower 
n a kind of Horfe Mill, with Stones like Mill 
tones : He thought this Pains to be neceſſary, 

though to an End different from that refini, 
hich we now practiſe, wherein it is ot” 
nd indiſpenfably neceſſary. I learned the 
anner of doing this from one that had got- 
en a great deal of Money by grinding the 
on {W-umps over again, although he did not take 


of t all the Plate, becauſe he ground them in 
by Nn ordinary Mill, whoſe Hammers could not 
1 is et it ſo ſmall as it ought to be, for the 


umps either ſlipped away from under the 
ammer, or being uneven one defended the 
ther from the Stroke; to have good Sieves, 
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and Care in. lifting them up is of great Im- 
portance to this Matter, but not, a full Re. 
medy, after the waſhing of the Oar, eſpeci. 
ally if it were of rich Metal is the beſt g 
thering up of Lumps to regrind. If they 
burn the Lumps, they will yield more Flour, 
becauſe ſome of the Lumps will calcine and 
be ſmoother, and others will ſwell and grow 
more ſpungy, whereby the Blow of the Ham. 
mer will have better Effect upon them, [ 
do uſe another Way of Preparation by boiling, 
as ſhall be ſhewed hereafter, which I do hold 
more proper to be uſed in all Refination by 
Quickſilver; put the Oar ground and ſearſed 
into a Skillet in like Manner (as if it were 
already incarporated with Quickſilver, and 
ready for waſhing) then poura ſufficient Quan- 
tity of Water upon it, ſtirring it with a La- 
dle or Hand-Mill, whereby all the fine wil 
ſwim at top, and the groſs and ill ground will 
ſink to the bottom; take away the fine with 
a Ladle, put it in the melting Pot and boil it, 

rind the groſſer Part again in a Mill or a 
Aorter, until it become all Meal; if I deſire 
to make a Xoves of the fine Sort after the 
ordinary Manner of refining, I muſt mingle 
ſome pure Sand therewith, that it may ſwell 
and want the Inconveniences which that kind 
of Oar uſeth to be accompanied withall. 
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Touching the burning of Oar. 


T HE burning of Oar is uſeful for tws 
Purpoſes, viz. 1. That it may grind the 
better, 2. That it may be in better Diſpoſi- 
tion for the Quickſilver to lay hold of, and 
incorporate itſelf with the Silver. that is in it. 
The Reaſon of the firſt is plain, and Expe- 
rience ſhews the latter ; ſince they order all the 
Negrillos or blacker Oar in that Manner, but 
generally don't underſtand the Reaſon thereof. 
And certainly in all the Art of Refining, no- 
thing is practiſed ſo much by Gueſs or Chance, 
and without knowing the Groutd of it, as this 
is. Refiners will ſay, they burn the Oar to 
clear it of ill Qualities, not apprehending that 
thence it will follow that by Fire enough they 
ſhould quite cleanſe and purify it, whereas the 
contrary is found by Experience ; and that ac- 
cording as they burn it more, the worſe con- 
ditioned is the Oar, and needs the Help of 
ſome other material to prevent that all the 
my and Quickſilver too, that is in it, be not 
oft, 

There is but one Enemy naturally oppoſite 
unto Quickſilver (as hath been ſaid already) 
and that is the Copperas, and the Fire is not 
only uſeleſs for the vanquiſhing that, but on 
the contrary it multiplies and encreaſes it; 
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and if the Oar have no Copperas in it when 
it is put into the Fire, the Fire will beget 
and prodoce it, as may eaſily be ſeen by Expe- 
riment. In the burning of Negrillos (or black 
Oar) in which the Fire encreaſes the Coppe- 
ras ſo much, that it is neceſſary to uſe other 
Materials in the burning of it to repair that 
Damage, although if they had threughly un- 
derſtood this Matter, they might have cheaper 
and eaſier done it, by waſhing the Oar (as! 
have faid before) until it was cleared of all 
the Copperas ; the Ignorance of which Reme- 
dy hath been the Occafion of great Waſte 
and Loſs. BY | | 
Other Diſeaſes of Oar do not directly in- 
jure the Quickſilver, only by the Varniſh and 
glaſſy Quality which they give, they hinder 
late and Quickſilver from incorporating 

and making a Maſs together ; and therefore 
the Rule in this Caſe is to burn the Oar fo 
long until it change Colour and loſe the 
Luftre and Sparkling that it had. To know 
the Oar that of Neceſſity muſt be burnt (if 
it be to be refined by Quickſilver) the Luſtre 
and Shining aforeſad is a certain Sign. The 
Fire will not prejudice that Oar they call Pa- 
cos, and if it have any Mixture of the 2. 
ſoreſaid Impediments, it muſt of neceſſity be 
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CHAP. vm. 


7 bin the 2 that 2 from the 
burning of Oar. 


ME N. having hitherto proceeded by 
2 M pate rpm and ——— 

nowledge of the ntity ver con- 
tained in a Piece of Oar have judged him the 
beſt Refiner that has gotten moſt Silver by 
one Operation, leaving it doubtful whether 
any more or no were to be gotten out of 


the Oar, eſpecially in the N and Oars 
that cannot be excuſed from burning, This 
Doubt has been greater, there being fs Cer- 


tainty here where there ought to be much the 
greater; and from hence Men have found 
no leſs Inconvenience by miſtaking on the 
one Hand, than on the other; wherefore 
this Manner of Preparation hath been 
eſteemed, as dangerous as profitable, With 
Skill and Curioſity one may obſerve many 
Wonders of Nature in the burning of Oar, 
the Parts of Iron and Brimſtone, which com- 
monly accompany the Oar, when they come 
to the Fire are converted into Vitriol or green 
Copperas ; this afterwards is turned in inty 
hne Copper ; again, the Copper calcined, di 
ſolves in Water like Salt, the which ſtrained 
and evaporated by a. gentle- Heat, coagulates 
G 3 inte 
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into another kind of Vitriol, or blue Cop- 
peras, like unto that which they call the 
Sone Lipes, and is of admirable Virtue for 
the turning of almoſt all Metals into Copper ; 
the Purity of Silver itſelf does not excuſe it 
from being ſubje& to ſuch a Metamorphoſis; 
for if the Oar have in it any Allum, Coppe- 
ras, Saltpetre, or Nitre, by the Help of the 
Fire they will calcine the Silver ſo, that it 
will diſſolve in Water, and not be laid hold 
on by Quickſilver without uſing ſome new 
Artifice; and even Salt alone as it grows in- 
corporated in the Oar, or mingled with it in 
the Fire is Capable of producing the ſame Ef. 
fect as ſhall appear evidently in the follow- 
ing Experiments, | 


— 


CHAP. IX. 


Experiments which prove the Re by 
the burning of Oar if they be not Known 
and remedied. 


G RIND a Piece of Car that has Cop- 
* r or Iron in it, and by the Direction 
of the Fifth Chapter of this Book, try if there 
be any Copperas in it, and if there be, clear 
the Oar of it by waſhing of it, and after it 
is dry burn it well, and put it into Water 
again, and you ſhall ſee much Copperas anew 
produced by the Fire ; the Refiners daily do 


this with their Hands, although they take no 
* Notice 
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Notice of it; and although this os 
be ſufficient to ſatisfy every body, yet for 
greater Confirmation of this Secret to grind 
Qar of Copper or Iron, and melt it into thin 
Plates, and grind ' ſome "Sulphur, and in a 
Crucible or earthen Pot unglazed, put a Lare 
of that Sulphur, and upon that lay one of 
the Plates, and proceed in that Order as far 
23 you think fit, ſtop the Mouth of it well, 
that it give no Vent ; and after it is dry, 
put it between' red hot Coals in ſuch Manner 
2s they encompaſs it round about, but do not 
touch it; after the Crucible is ſufficiently 
hot, put the Fire nearer to it, and at laſt 


—_ 


r 


melt the Plates; then take it out, and the 
Plates will look black and be brittle, grind 
them very fine, and put the fourth Part of 
their Weight of beaten Sulphur, together 
with them into a Piece of broken Pot or ear- 
then Baſon upon Embers, heat them ſo as 
you heat an Enſay of the black Oar, ſtirring 
them continually until the Sulphur have left 
ſmoaking, and the oftener you repeat this 
the better ; laſt of all, being well beaten and 
hot, or elſe the Water hot, and after a little 
time boil the Water, and if it colours bright 
- WW Jron of a Copper Colour, that the Water 
n I evaporate hy a gentle Fire, until it begins to 
e be covered with a kind of Cream, then take 
r WW it off and ſet it a cooling, and it will con- 
it geal into moſt beautiful tranſparent Copperas, 
r Wl green if the Plates were of Iron, or blue if 
the Plates were of Copper. 
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make the Fire fierce ; but not ſo much as to 
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Diſſolve this Copperas, or Stone Lipis in 
Water, and put Steel or Iron to it, and it 
turns into moſt pure Copper, ſmooth, and 
ſoft as Gold after it is new melted, - I 
one melt Lead or Tin, and pour it in ſmall 
Drops upon the Face of that Water, the 
whole Superfcies will be turned into Copper, 
and the oſtner it is repeated, the greater 
Quantity of the Lead will be transformed 


until no Lead remain. | 


Tin is very eaſily turned into Braſs, I was 
the firſt which in the Province of the Lipis 
found out and publiſhed theſe Secrets. Alſo 
Silver is turned into Copper, if it be made 
very fine, and with much Salt (an Experi- 
ment which ought to be as highly eſteemed 
by the Refiners, as the turning Copper into 
Silver). Agua fortis is a common Thing, if it 
were not, it's Vertue would be held miracu- 
lous,;- it turns Silver into Water, and calcines 
it into Duſt; it is made of Copperas or Al- 
lum and Saltpetre. The Spirits that fly from 
any of theſe Subſtances, when Oar that con- 


- tains them is caſt into the Furnace, works 


the ſame Effects with beaten Brick and Salt, 
eſpecially of the Rock is made æ Cement, 
wherewith they ſeparate Silver from Gold; 
theſe two attract the Silver to themſelves, and 
with the Heat of the Fire only calcine it; 
in the burning of Oar they have the ſame 
Effect; the Silver being calcined in either ot 
the aforeſaid Manners if it be put into Wa- 
ter, diſſolves. in it like Salt, and the Wa- 
ter looks white as Milk, and will ſpot one's 
Hands or Nails if you touch it; notable Signs 
of Agua fortis in Silver, whereunto —_— 
ought 
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onght to have t Regard, that it deft 
ang ns — Inconveniences — 
are in the burning of Metals, beſides another 

hich anon ſball be diſcovered, and though 

proper Way of avoiding them is caſting 
or melting the Oar which renders uſeful, not 
only that Metal which is precious, but alſo 
the baſer Sort, as ſhall be ſhewn in it's Place, 
nevertheleſs becauſe all Places do not afford 
Conveniences for melting down Qar, nor all 
Oars contain Metals rich enough to pay the 
Coſt, let the - aforeſaid Inconveniences when 
they happen, be-. remedied according to the 
Rules which ſhall be ſet down hereafter,. . 
although it be impoſſible to prepare Oar with- - 
out burning, ſo as to yield that Quantity of 
Plate it did by Quickſilver, as ſnhall be ſhewn 
where the Refination by boiling is treated of. 
5 
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CHAP, X. 


Whether the Oar ought to be burnt in tbe 
"Stone or in the Meal. 

HEV uſe to burn Oar in the Stone or 
in the Meal; and burning it in the Meal, 
they better underſtand the Nature of the Oar, 
for taking Care to ſtir it well about, and mix 

it equally in the Furnace, taking out a ſmall 
Vantity, and putting Quickſilver and Salt 
thereunto.in a ſhort Space of Time, by the 
Diſpaktion-of . quick» . 
5 y 


. 
ly know what the Oar is, whether it begin to 
grow like Lead or no, and whether the Lead 
be groſs or fine, or whether there be need of 
more Materials or no, or whether to cont; 
nue, or ſtop the burning of it, according a 
every Refiner by his own Experience hath 
found to ſucceed beſt with it out of that Oar 
which is burnt in the Stone, cannot be choſen 
this Equality, becauſe the Force of the Fire 
cannot be equally communicated to Stones ina 
divers Situation and of different Bigneſs; for 
it is clear that the ſmall Stones are ſooner 
heated than the greater, and thoſe that are in 
the Centre of the Furnace, fooner than thoſe 
that touch the Sides; but this Manner of 
burning is ſubject to leaſt damage, beſides 
that it facilitates the grinding of the Oar, 

It. is a great Error to burn Oar already 
ground by Reverberation, becauſe the Fierce- 
neſs of the Fire burns the Sulphur or Betun 
which it contains, and ſuffer it not to diſcharge 
itſelf by little and little, but obligeth it to 
mingle itſelf with the Silver, and altogether 
to turn it into Droſs; moreover the Force cf 
the Flame raiſes up the ſettled Parts of the 
Silver when they ſtir the Oar, and turning it 
into Smoak, blows it out of the Furnace, 
The moſt ſecure Way of burning Oar alrea- 
dy ground, is to do it by a Toſtadillo (or 
preſerving Pan) made in the Faſhion of a Fur» 
mace, as ſhall. be directed hereafter, and be- 
cauſe the Meal is wont by the Fire to gather 
into little Lumps, or elſe to grow ſpungy and 
groſs, it is convenient to grind it over again, 
before it be incorporated; the beſt Way of all 


Bas been ſaid were to burn it in the Stone, 3 
£ . cauſe 
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eſe it facilitates and faves a great Part of the 


4 Wl crinding, and avoids the Inconvenience of the 
of Ml fine Silver flying away in the Smoak, and 
:. W phere the Oar is incorporated in hard Pebble 
and Flint, which are very untractable Stones, 
th it is necellary to burn them. Other Sorts of 


Oar ought not, to be burnt alone, but in 
en Meal with the Mixture which ſhall be pre- 
re (cribed according to the ill Qualities where- 
12 vich they are affected. | 
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to L* is no extraordinary, but a common Thin 
for Iron to be engendered in the Gold 1 
Silver Oar, and the Oar that is ſo affected 
he is moſt difficult for burning or fundition ei- 
it ther; it may be difcovered by the Slowneſs 
ce. of the Heat's Penetration into it, and alſo 
a- by a Loadſtone, paſſing it ovet the Oar; .afte 
(or itt is well burnt, and ground; which "will 
r- ſnatch up the Tron, if there be any, and 
de- more: or-leſs of it, according to the Quantity 
der mixed with the Oar. This Kind of Oar after 


nd it is ground, ought to be mixed with Sulphur, . 
in, or which is better with the Meal of Oar that 
al tath- Sulphur, or Antimony in it, and in ſuch 
be- ¶ Proportion as the Quantity of. Iron in the Oar 
ule requires; 
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requires: when they are mingled, heat them 
upon the Toſtadillo until that taking out ſome 
of the Meal, and enfaying it according to 
Cuſtom, theOari is found to be well conditioned, 
Sulphur i is the Deſtruction of all Metals, Gol 
only excepted ; it hurts Tin leſs than other 
Mczals, an Iron moſt of all, and that is the 
Reaſon why the Sulphur and Tron combating 
with, and te each other in the Fur- 
nace, the Silver is left alone by it's ſelf. In 
like Manner is Oar cured that contains Sul- 
phur or Antimony, being mingled and burnt 
with the Oar, or Droſs of Iron after it is 
well ground. 

That Oar which contains „A or 
Sandaraca,. ought to be burnt with Soroches, 
which is Oar of Lead and Sulphur ; that which 
contains Betune black.or white, muſt be burnt 
with Droſs of Iron, and Powder of white 
Stones, whereof they make Lime : Beſides, 
what hath been already ſaid, the. Diſeaſes of 
Oar may be known by putting a little of it 
K ound ſomewhat, groſs. upon a red hot 

late of Iron, obſerying well what Fume it 
makes, which if it be white or black, parti 
cipates of Betunes of that Colour; if it were 
_ yellow, of Orpiment ; af . Sandaraca ; if 
it be yellow in the Middle, and, green on the 
OQutſides, of Sulphur and likewiſe the Earth 


hat is drawn out ofthe. the Mines, Joon together with 
Oar, will LI ſe eee 
the like Kind of Colours. 
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1 E Refiner thoroughly 8 
- what has been ſaid hefore, the Oar being 
well ground and cearſed with; that  Curio- 
ſity and: Circumſpection which is neceſſary 
(fo that it need not be picked) before he doh 
2 to incorporate the Caxon, and be- 
ore he burns the Meal, if there were need 
thereof, let him ſet apart three or ſour Pound 
of the Flower well mingled, and ſtirring it 1 
together, again afreſh, take a ſmall Quantity, 
and make two Enfays. thereof. by melting in 
ſuch Manner, as ſhall be ſhewed hereafter \; 
whereby he ſhall certainly know what Silver 
the Caxon contains, and how much he may 
expect to get out of it. down this 
te Ground, that the Oar is of that they call. 
if Pacos, and needs not burning, nor contains 
he Copperas, nor Coppaquiras, take. out ſome 
th BW in the Manner & and Enſay a Pound 
haf it by Quickſilyer, but firſt pour upon 
of che Oar a good deal of fair Water, more 

than. is n neceſſary, and let it ſtand 

awhile, and if there ariſe a Scum, or 

Cream, that is groſs, or oily, ſcum it off, 
, and let that Water run out, and repeat the 

lame with freſh Water, , ſo. often, 2 
uch 
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ſuch Scum ariſe, then take out fo mueh Wa- 
ter as is ſuperfluous, and put Salt and Quick- 
ſilver to it, and without any other Material 
proceed in repeating, to 1 in thoſe too, 
marking well the Operation of the Quick- 
filver, whether by accident it meets with 
more Quickſilver ; whether it turns little or 
much to Lead, whether it diſſolves ot remain; 
entire; if it faſtens upon the Oar without the 
Help of any Material, it is a ſign that the Oar 
do that tract ĩt to itſelf: Repeat the Operation 
ſoz until you find that the Force of the Sil- 
ver ard the Repitition doth waſte the Quick- 
ſilver, which if ir do the Work is excellent, 
and will produce the Silver in duſt as ſmall 
as Pin-duſt, which muſt be gotten together 
by ſcarſing, and the Remainder, which i; 
mingled with ' Quickſilver, muſt be gotten by 
waſhing, and ſo you ſhall have all that the 
Oar cohtained, agreeable to the Experiment, 
which was made by melting. Fhe Oar of 
Berenguela de Pacages' is of the Quality afore- 
mentioned, a great deal whereof was ſpoiled 
at firſt, by working it with Materials, ſup- 
pofing it impoſſible there ſhould be Oar, which 
did not ſtand in need thereof; now adays 
they refine with only Salt and Quickſilver, 
and get the ſame Quantity of Silver, as they 
did by melting, whictris all that the Oar con- 
tains ; this Oar is called Cobrico, if the Enfay 
doth ſhew Lead, för ſo they call it, when 
the Quickſilver joſes it's own bright Colour; 
and looks like Lead, then other Materials are 
requiſite to cleanſe it, that it may the better 
take hold' of, and gather the Silver together; 
_ Materials that have this Virtue are Iron 
—_— 
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diſſolved, Lead or Tin, and Lime lacked, or 
unſlacked for ſome Reſemblance it | hath ts 
Metal; any Oar may be refined with the 
Help of any one of theſe Materials, although 
that ſeems to be beſt, which is neareſt of kin- 
dred to the Mixture of the Oar. If the 
Duſt of the Silver, and Colour of the Quick- 
filver, be dusky and blackiſh, then Iron is 
moſt proper for it, for that which looks like 
Lead, Lead itſelf is beſt to that which is clear; 
Tin is the beſt for Quickſilver that looks as 
if it were guilt and hath Copper in it; Lime 
is the beſt. That Material which is moſt con- 
venient, they throw in by little and little 
at a time, by Meaſure and Weight, until the 
Quickſilver look clear, and lay hold on the 
Silver, and by this they make the Account by 
the great, how much Materials they are to put 
into a Caxon or Cheſt, according to the Num- 
ber of Quintals it contains. | 
If the Quickſilver be changed into white 
Powder or Aſhes, and often paſſing it again 
through the Oar, do not make it finer, it pro- 
ceeds from the. Weight and Solidity of the 
Oar, the proper Accidents of thoſe they call 
Soroches and Magagitas, and thoſe other 
Oars that ſparkle and have need of burning, 
as have been ſaid before. Hard Stones that have 
no Silver in them, cauſe the ſame / Accidents 
in Quickſilver, wherefore looking upon it, re- 
duced to white Powder as aforeſaid, if you do 
not diſcern either black Oar or Margagita 
amongſt it, there was no Silver contained in 


mat Oar which was enſaid, and. is good for 
nothing. | 


If 
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If in the leſſer Enſay, the Quickſilver be 
bright and entire, and falls to work, laying 
hold on the Silver, there is no need of uſing 
any other Material ; all Enſays are made with 
a very little Quickſilver, that there may be 
room to uſe any other Materials, if there be 
Oecaſion for it, if not, that more Quickſilvet 
may be added, and ſo the work of Refining 
performed with greater Brevity and Security, 
as ſhall be ſhewed hereafter ; and let not the 
Refiger ceaſe making Experiments, until the 
leſſer Enſay which he makes by Quickſilver, 
correſpond with that which he makes by melt. 
ing, and let him proceed reſpectively in. the 
greater. refining of the Caxones. 


HAP. XIII. 


Continuing the Rules of the laſt Chapter, 


_ Touching Oar that has need of burn 


FE the - Qar have need of burning, as hath 
= been ſaid before, and the Enſays by melt- 
ing made, and the Refiner aſſured of the 
Quantity of Plate the Oar contains, let him 
burn it, obſerving the Rules of what he 1s 
to mix with it according to the . Bigneſs of 
the Work, .and the Convenience he hath to 


perform it in, but. in. no- Caſe let him burn 


any 
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Oar with Salt ;. beſides that it helps to 
—_ the Silver, it gives a force 
to thoſe ill Fumes which are in the Oar 
to penetrate into and ſpoil the Silver, One 
cannot well tell the ſet Number of Hours, 
wherein one ought to let Oar continue in the 
Fire, but the ſure Rule to know when the 
Oar. is well conditioned, is by enfaying ſome 
of the burnt Meal; and if the Quickſibver 
remain intire and clear, and Silver ſticking a- 
bout it like driven Snow, then it is burnt e- 
nough, and the Fire continued, will certainly 
produce this Effect if the Oar be mingled 
with due Materials, and in a juſt Quantity 3 
in order to which, as alſo in the Oars = 


call Pacos, let them make leſſer Enſays to 


know what Quantity of Materials are to be 
put into the — with every Quintal of 
Oar, but becauſe theſe Enſays are ſeldom made 
25 they ſhould be, let the following Rules 
be obſerved, 

When the Oar in the Furnace leaves ſmel- 
ling ill, it is a Sign that it has diſcharged it- 
ſelf af all the Su Iphur and Antimony that is 
in it; when that Oar charged with Betune, 
and. at the firſt coming into the Furnace, 
throwing out a thick and black Smoak by 
Degrees, ſends forth a thinner and whiter 
Fume ; it ſhews that Inconvenience. to be 
cured, 


| When Oar changes Colour, loſing the 


ſparkling that it had, and of Negrith becom- 
ing Pace, it is a certain Sign that it is well 
diſpoſed for the Quickſilver, although in this: 
there be exceeding yu mami 1 


* : 
* a4 
That. 
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That Oar which contains Copperas, if f 
be to beput in the Fire, muſt firſt be cleanſe 
by waſhing in Meal, as hath been ſaid, other. 
wiſe when it comes in the Furnace, it wil 
become very red as may be ſeen if one burn 
Copperas alone in the Fire. 

. When Enfaying a little of the Meal burnt, 
the Quickſilver begins to look like Lead, it is 
a Sign that by the Heat of the Fire, the Cop- 
per, or Iron which the Metal contains (to- 
gether with the Mixture of Sulphur) the An- 
timony or Margagita are turning into Coppe- 
ras, and that the faſter, the longer the Fire 


continues. 18 > | 

Take a Pound of the Meal out of theFur- 
nace, whilſt it is hot put it into a Veſſel, and 
pour Water upon it three or four Fingersdeep, 
then ſtir it a while, and let it ſettle,” then if 
the Water turn white, or ſtain ones Nails, 
or change the Colour of the Tags of Points 
put thereinto, it is a Sign that the Silver cal- 
cineth and diſſolves in the Water like Salt; 
fave this Water in a glaſs Veſſel, and pour 
more upon the Oar two or three)times, or as 
often as is neceſlary, till it do not turn white; 
and all the Silver that was calcined, will be 
gotten out of the Oar; let the Water: evapo- ill 
Tate by a gentle Fire, and all the Plate will WW © 
ſettle in the Bottom, and become fit. for uſe 0 
by melting. | 

If the Water into which 'the hot Oar was 
put, gives no Signs of the Silver being cal- 
cined, dip-poliſhed Iron into it, and if it come 
out coloured like Copper, there is much Cop- 
Peras in the Metal; wherefore waſh the Metal 
in the Manner as bath been taught, until it be 
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cleared of the Copperas, and change not the 
Colour of Iron ; ſave the Waters of this Ope- 
ration, for they are very uſeful in the refining 
Qar that have need of it, and if you ſhould 
take out and melt the Sedement that is in the 
Bottom of that Water, fine Copper will be 
produced thereby, or Silver if any ſuch have 
been calcined. x | 
Enſay a little of the Oar, ſo diſpoſed, by 
Quickſilver, as hath been faid of the Oars Pacos, 
until by Experience you have found out the 
Way how to refine in greater Quantity, ſo 
re Wl that you may get as much Silver as you know 
that Oar contains by Enfays of melting in the 
r. Fire. Let nobody condemn theſe for tedious 
1d and unneceſſary Curiolities, for there is no- 
p. ching more profitable and important in theſe 
if Wl Matters, nor leſs commonly known; and by 
ls, the Care and Pains of a few Days, the Refi- 
its ner will be acquainted with the Sorts and Qua- 
L. lities of Oar that come to his Hand, and 
:; know how to proceed with them without 
ur wearying himſelf with making Enſays; but 
2j Wl for all that hath been ſaid, the Oar never 
comes to be perfectly refined, until the Silver 
be little or much that it contained be purified and 
o- ubitened in the Meal, and it is nat impoſſible 
into put it in that Eſtate, Since the Oars Pacos 
iſe Jof Lead may be reduced thereunto only by 
burning, and the Negrillos and others alſo 
ras chat have Sulphur in them which ſtains and 
l- blacks the Silver, although it muſt” be a long 
ne time in the Fire before it comes to this, and 
p- both one Sort of Oar and the other muſt 
al WW Have Boilings and Liquors often paſſed thro” 
be Wl them, which do cleanſe and whiten the Sil - 
ed yer, 


1 
ver, ſuch as Millo, Allum, Salt and others, 
the Oar being in this Condition, needs no o- 
ther Material but Quickſilver, which in lef 
than four Days time will gather together all 
the Silver, and be very little conſumed itlelf, 
_ becauſe the ſhort time of Operation, the Ab- 
ſence of ill Qualities, and the ſeldom times 
repaſſing it through the Oar, will not regrind, 
or diſperſe it to Powder, whieh is the princi- 
pal Reaſon of the loſs of Quickſilver, as ſhall 
be ſhewed hereafter, | 
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CHAP. XIV. 


Of the Nature of Quickſilver. 


DFferring until another Occaſion, which 
it may be in due time will offer itſelf to 
treat purpoſely of Quickſilver, and ſome Ex- 
crements thereof, of no leſs Profit than Cu- 
rioſity; for the preſent, I ſhall only ſay with 
that Pheenix of Science in his intellective Art, 
which all do. fallow, who treat of the hidden 
Philoſophy of Metals, that Nature hath made 
this body of ſo uniform a Subſtance, and 
of Parts ſo perfectly united, that even the 
Fire, his | greateſt — as the Vulgar 
think, is not powerful enough by dividing to 
corrupt, and deſtroy it as it viſibly doth all 
other Metals and ies in the World, ex- 
cept Gold and Silver. The Quickſilver re- 


tains. it's whole intire Subſtance in the — 
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if it be prepared on Purpoſe for it, which 

many Perſons know how to do, or elle all 
of it will fly quite away in the Form of 
Smoak, and meeting with any body that 
refreſhes it; it will condenſe therein in 
it's own proper Form without being dimi- 
niſhed one Hair, either in Weight or 
tity; neither alſo do the ill Qualities that 
are ordinarily found in Oar cotrupt Quick- 
filver in Veins wherein it is begotten, nor 
in the Cheſts wherein they refine, for al- 
though Copperas do diſſolve it in that Man- 
ner that it ſeems to be conſumed, and be- 
ing ſublimated in Copperas, and common 
Salt, it is transformed and turned into that 
which we call Mercury, that one. would 
think it were totally deſtroyed and turned 
into another Species, yet it is not ſo, but 


all thoſe Accidents have their Remedies, 
þ and it is neither impoſſible nor very diffi- 
o cult to quicken it again, and unite it, and 
«3 — Place I ſhall ſhew how this is to be 
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. 
Touching the Cauſes and Differences of tha 
| which is called Lis. 


Wickſilver diſſolved, and divided into very 

ſubtile Parts, is commonly called by the 
Refiners Lis, which ſhews itſelf like an Eye- 
brow, in the Matter Purunnia when the Oar 
is enſayed; and from it the experienced Re- 
ſiners take their Indication of the Quality of 
the Oar and. Condition of the Caxomes ; it 
is cauſed by the often paſſing of it through 
the Oar (a Thing inexeuſable in the ordi- 
nary. Way of Refining) although it hath no 
ill Quality at all, but if it hath Copperas in it, 
it will grind the Quickſilver in great Extremi- 
ty, as hath been ſaid, If Quickſilver be with- 
out any foreign Impreſſion upon it, and be 
diſſolved into Lis, which is white, it is called 
Lis of Quickſilver; Lis of other Materials, 
is called that which is made by Quickſilver 
of Tin or Lead; and Lis of Silver is the 
fine and ſubtile Parts of Silver, made by the 
repaſſing of the Quickſilver through the Oar, 
but not as yet joined or incorporated with it; 
which when it is, they call by the Name of 
Pella (which ſignifies a Ball or Pellet). Quick- 


filver is ſuſceptible of divers Colours, which 
appears in the Liſes according to the different 


Matter which accompanies that Silver Oar 
into 


— 


/ ( 143') La” ﬀ 
into which it is thrown ; theſe Colours are | 
reduced into three Genuſes as it were, which | 
comprehend under them ſeveral other Spe- 


cies. 1 
1 - . | | 
FC ker. | 
Thoſe three are Lead Coloured. 1 
. V poteed. 


The Quickſilver looks cleer, either when 
the Oar hath no Silver at all in it, or when 
the Silver it contains is fine without any Al- 
loy or Mixture; in that Caſe the Quickſilver i 
will attract, and cloath itſelf with the Duſt = 
of fine Silver, without loſing the Livelineſs i 
of it's Colour; which when it changeth, 

call it leaden, for it's likeneſs unto the 
Colour of that Metal, although it always is 
accompanied with Signs that the Oar contains 
diver, unleſs it be that the Lead, for fo they 
call it, proceed from falſe Principles, and 
thoſe have a manifeſt Cauſe, although little 
taken Notice of, as well as the other Proceed- 
ings in refining, which hitherunto have been 
governed by Chance. It is Copperas alone 
(the mortal Enemy -of Quickſilver) which 
gives it the falſe Colour of Lead, in like 
Manner as it doth to other Metals the Colour 
of Copper ; the other Lead Colour is a cer- 
tain Sign of Silver, becauſe ordinarily it is 
made in raw Oar, that is mixed with divers 
other bad Things, the which attracting to it- 
{elf the Quickſilver ; the Quickſilver lays hold 
of, and carries away both the Metal, and alſo 
it's bad Companions, who give it that ſtrange 
Colour; this is the true Ground of what is 
treated 


Ar wt 4 £6 no IANS Oe SS i. WO _oaygy,c, - VIe oe fon Are + oe eines HOT the. E : * 
_ . =_ > * — — * 


1 
* 
1 


(144 ) 

treatedof in the 12th Chapt. of this Book, and 
the Reaſon of that Aſſertion, that the black oi 
_ obſcure Lis, or Colour of Quickſilver pro- 
ceeds from Oar that is mixed with Iron; if 
the Quickſilver have a deep lead Colour, 
then it hath Lead itſelf in it's Company; if it 
be ſomething more clear, then it hath Tin; 
and if it look as if it wereguilt a little, Cop- 
per. Whether the Lis be of Quickſilver, Si. 
ver, or of other Materials is eafy to be dil- 
cerned; for the Lis of Quickſilver is very fine, 
vrhite, but wanting Quickneſa, and when it 
falls together with the Water into the Tray, 
it doth not run up and down, but remains as 
if it ſtuck to the Bottom, and if you Tub it 
with your Finger, it will unite into Lumps 
of  Quickfilver, The Li, of Silver ſhines, 
and is like Pinduſt, or finer according to the 
Richneſs of the Oar, when they let the Wa- 
ter out from the Oar; it runs about the Bot- 
tom of the Tray, and if you rub it with 
r Finger, it will gather together into 
3 the Lis of other Materials is as it 
were a middle Thing between the other two, 
and being reduced into a Body by rubbing it 
with one's Finger, it unites itſelf with the 

touched Quickſilver. NN 


rr 
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CHAP. XVI. 


Whether it be fitting at firſt 10 put in all 
the Quickſukver, and the other Materials 
at once or no? 


T H E Oar being in good Diſpoſition, and 

the:Refiner by the foregoing Rules being 
aſſured how much Silver the Caxon contains, 
and what Proportion of Quickſilver and other 
Materials is neceſſary to be put in, ſo that 
when it comes to be waſhed, it may yield 
three Parts of Silver Pellets, and one of Quick- 
lver, It may be doubted whether all the 
Quickſilver and Materials aforeſaid, ſhould 
be put into the incorporating Veſſel at once, 
or no: For the moſt Part, if not all the Ar- 
tiſts of this Country did uſe to do it at once; 
ntil about twenty Years ago. When I came 
o live in the Province of the Lipes, I per- 
ſuaded them to the contrary, according to 
Rules, which I had learned in ſuch like Ope- 
ations, out of Raimundus Lullus ; which do 
vidently agree with the ordinary Courſe of 


Nature, that brings to Perfection all things 


a low and gentle Growth, and not ſud- 
nly nor violently. A very little Fire is 
uticient to burn the whole World, if the 

H combuſt- 
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combuſtible Matter were put into it by little 
and little, proportionable to the Force of the 
Fire; but if all that Matter, or an over-great 
Proportion of it ſhould be laid upon the 
Fire at once, it would choak it, and put it 
out. The natural Heat of Animals is ſubje& 
to the ſame Inconvenience, and the ſame hap- 
pens proportionally unto the Cheſts of Me- 
tals : Beſides that by Experience it is found, 
that the extraordinary Cold of much Quick- 
ſilver, doth accidentally bind up the Oar, 
and hinder the Refine, as on the contrary 
any Heat haſtens it. Moreover, if becauſe 
they have judged ill of the Remedy to be put 
into the Cheſt, the Caxon deſpair, and the 
Quickſilver diſſolve, the Remedy will be the 
eaſier, the leſs looſe the Caxon. And if there 
be need of uſing Tin or Lead, which cannot 
be applied without Quickſilver, that will be 
added with leſs Danger, the Quickſilver be- 
ing in already. The ſame Damage or greater 
follows, when they exceed in the Quantity 
of Materials put inta the Oar which 
hath need thereof, becauſeit dulls and deadens 
the Quickſilver, ſo that it will lay hold on 
no Silver at all, and can very hardly ever be 
reduced into that Condition it ought to be. 
After many Days ſpent in repaſſing the Quick- 
ſilver, and drefling of the Oar, let the Caxon 
be incorporated and waſhed with a third 
Part of Quickſilver at the moſt; and at fit 
put in half the Tinor Lead, that is requiſite 
to be ſpent, for ſo the Quickſilver will the 
better lay hold of the Plate, and draw it 
out preſently before the Materials are con- 
ſumed, which they call Aplomar : 2 
W 


(147) 


will be avoided the Danger of the dry 
Plate, which, like Froth, ſwims upon the 
Water that comes out, and is the Occa- 
fon of much Miſchief, If the Caxon ſtand 
in need thereof, proceed to put in more 
Quickſilver, and other Materials, always di- 
miniſhing the Quantities proportionally in 
ſuch manner, that it may go dry and not 
d, vet for ſo there will be no Occaſion for 


nuch Lis, and the Pellets themſelves will 


, Wl ſerve to get out the reſt of the Silver, 
whereby the Refining will be ſooneſt and 
lc ¶ moſt ſecurely performed. If it be needful 
ut to refine with Lime, the Rule already pre- 
he WW ſcribed for Materials will not ſerve, but 


he the Lime muſt be put in all at once; and 


re with it repaſs the Caxon very well two or 
10t three Days before you put in the Quickfil- 
be ver, taking eſpecial Care that you do not 
de. put in too much of it; becauſe it is the 
der great Hinderance that the Quickſilver doth 
ty not lay hold of the greater Plate, and 
ich ¶ that is more hard to correct than other Ma- 
ens terials. 
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> CHAP. XVI. \ 
N 
BR Of the repeated paſſing the Quickſilver through 
* the Oar and the Effefs thereof. 


* 


V HE chief and principal End of letting 
$ : it foak through, is to divide the Quick- 
* ſilver into ſeveral Bodies, that it may every 
A where lay hold of the Plate ; alſo with that 
Motion it is heated, and better diſpoſed for 

the Werk: And laſt of all by that Frication, 

the Plate is cleanſed and purified (which is 

that they call waſting the Materials:) All of 

them, Things moſt neceſſary and important, 
although they cauſe an unpardonable Damage, 

that hath been the loſs of many Millions in 

the waſting and conſumption of Quickſilver : 

For the Repaſſings have been the Foundation 

of this Inconvenience, by ſqueezing the 
uickſilver through the groſſer and finer Parts 

of the Meal into ſuch little Atoms (which they 

call Lis) that ſcarce have Weight or Dimen- 

ſion; which when they waſh, the Caxon 

doth not fall down into the 'Tub at the Bot- 

tom; but being over-drowned and mingled 

with the Lamas or Mud of the Meal, it ſtays 

and is caſt away with them. This Inconve- 
nience may be prevented by two Cautions ; 

the one is, that the firſt and ſecond Day at- 


ter the incorporating of the Meal of Oar - 
| e 
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the Caxon, they give not above two gentle 
Repaſſings, ſo that the NES may be 
divided, but not into too ſmall Parcels ; be- 
cauſe before it hath gotten a good body of 
Silver, it is ſubject to part itſelf over finely. 
The Second 1s as aboveſaid, that they put in 
the other Materials dry, and not wetted with 
Quickſilver, putting them in by little and 
little when it is moſt in the Proportion, one 
Part of Quickſilver to two of Pellets. Let 
nobody deceive themſelves, for although the 
Meal in the Caxon contain other Materials 
ſufficient, if it be much bathed with Quick- 
ſilver, that it ſhall be ſecured from the former 
Inconvenience ; yet contrarywiſe it will ra- 
ther be ſubject to a greater Prejudice, for of 
Neceſſity the Repaſſings will make Lis, and 
if it happen by ſome Accident, as it very 
well may, that the Materials be quite con- 
ſumed ; inſtead of the Lis made of them 
will remain only Lit of Quickſilver. In 
the Lis of Plate there is not that Danger, 
that by the often Repaſſings the Silver, ſhould 
be waſted or conſumed ; rather it is thereby 
better refined, and better embraceth and u- 
niteth itſelf with the Quickſilver, 
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"CHAP. XVII 


| Of divers Accidents, which bappen in the 
May of Refining by Quicttſilver, and 
| theis Remedies. © 


* the Progreſs of this Kind of Refining, 
divers Accidents are met withal in the 
Caxons (or Cheſts full of Oar ground to be 
refined ;) all which are diſcovered only by the 
Quickſilver, which as in a Glaſs repreſents 
the good, or ill Diſpoſition of the Metals, 
which in themſelves, by Reaſon of the Fine- 
-nefs of the Meal into which they are ground, 
and a Mixture of Earth in the Oar; cannot 
de diſeerned. ' i 
If the Quickfilver be very much charged 
above what it ought with Materials, that is 
to fay, Lead, Tin, Iron, or Lime (which the 
Spaniards call Quickſilver Tocads) it will 
not appear round but flatter'd, or rather 
prolonged like little Worms; and if you ſtir 
it about the Tray without Water, it wil 
make Drops with little Tails, and ſtick to 
the Sides of the Tray. And when it is of 
this Condition, it is a Sign that it is killed, 
and it's Virtue obſtructed from laying holdot 
the Silver. This Evil is remedied by much 
Repaſſing, not without great Coſt and Expence 
of time: The quickeſt and moſt efficaciou: 
Remedy is Copperas, or the Water _ 
which 
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which I have ſhewed how to make and to 
keep in the Thirteenth Chapter of this 
Book : Put it into the Caxones at the ſame 
time as you do the Quickſilver, and other 
refining Materials more or leſs, according as 
there is Occaſion, and you ſhall inſtantly ſee 
the Effect of it. The Reaſon whereof is plain, 
for (as hath been ſaid) Copperas diſſolved in 
Water converts the baſer Metals into true Cop- 
per; ſo that the Quality of Gold which they 
had before, and where with they choaked the 
Quickſilver, being turned into Heat (the Pro- 
perty of Copper) it is the Cauſe of reviving 
the Quickſilver: From hence is grounded the 
Practice of putting Copper ground ſmall into 
the Caxon,which is found very profitable for the 
Purpoſe aforeſaid: Hence alſo it comes to paſs, 
that all Oar of Copper, although it be rich, is 
not proper to clear Quickſilver with, or to be 
uſed in the Refining to make it Aplomar, un- 
leſs it have a great deal of Verdigreaſe or 
Copperas. The fame Account may be given 
of the Virtue that is found in thoſe they call 
Magiſtrates, which they uſe in the Refining 
to qualify the Caxones with Heat, and to 
make them Aplomar : Which Effect is pro- 
duced from the burnt Copperas that is in it, 
as may be feen in their Compoſition, which 
for better Satisfaction I ſhall here ſet down. 

Burn Oar or Copper, and grind it well; 
then with an equal Quantity of Salt knead it 
into a body together, and having made it into 
Loaves, burn it again. 

Others do mingle but one Part of Salt, with 
two Parts of Copper Oar, which they make 
up into a body and burn ; and to one Quintal 
H 4 of 
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of that beaten to Powder, they add half 2 
Pound of Filings of Latin. | 
Another Magiſtral is made of Lamas. 
Relabes and Salt, an equal Portion of either 
ſoundly burnt together. | 
Another is made of that Oar wherewith 
they refine the Relabes and Salt put together 
in equal Portions. 
Another Sort may be made of Copper Oar, 
Relabes, Meal of that Oar which is to be re- 
fined, droſs of Iron and Salt, all put together 
in equal Portions and burnt in Loaves, 
Another is made of three Parts of the La- 


mas burnt, and one Part of Salt. Every one 


inventing ſuch like Compoſitions or Propor- 
tions, according to his own Fanſy and Ex- 
perience; the Foundation of all theſe Magi- 
ſtrales being the Copperas which the Fire pro- 
duces in them, as may be ſeen and ſeparated 
from them, by any who ſhall pleaſe to go 
about it, according to the Rules that have been 
already delivered: Which ſeems to confirm that 
which Pliny ſays, treating of Copper, namely, 
that it is begotten of Stones burnt. 

Theſe Magiſtrales are to be uſed with the 
ſame carefulneſs as hath been already ſaid of 
the Materials; namely they are to be made trial 
of before the incorporating of the Caxon, that 
by theſe leſſer Enſays it may be known what 
Proportion is fit to be put into the Caxon, ac- 
cording to the Number of Quintals it ſhall 
contain; for if the Proportion do exceed, 
another great Inconvenience will be produced 


thereby, namely that which follows. 
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CHAP: HER 
In proſecution of the Chapter foregoing. 
A N Accident contrary to that mentioned 
in the former Chapter, and an Occafion 
of great waſte of, Quickſilver, is of the Co- 
lour of Lead; that is to ſay, when it is af- 
feed with no other Material Inconvenience, but 
only that of Diſcoloration; and the Damage 
is the greater, if the diſcolouring hath pro- 
ceeded from Copperas, and that there be much 
Quickſilver divided, and running looſe about. 
Quickſilver ſqueezed out of the Lumps, is very 
round and lively; if it be divided, the Parts 
of it, although never ſo ſmall, do not run in- 
to a cylindrical Figure, but into a Spherical. 
This Miſchief is cured by the contrary Ma- 
terials, which as hath been ſaid before, cleave 
unto the Quickſilver ; nevertheleſs the Medi- 
cine, which by it's particular Qualities, At- 
traction, and natural Sympathy, cures this 
Evil, is Iron; which re-unites the Quickfil- 
ver, and gathers it together into a Body after. 
it was diſſolved, corrupted, and, in a Manner, 
turned into another Subſtance by the Coppe- 
ras : Which ſhall be treated of more at large 
hereafter, when we ſpeak of waſhing the 
Caxons, | | 
No certain Rule can be given, what Quan- 
tty of Materials to put into the Caxons, that 
| H 5 have 
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have failed in the Operation; becauſe the Mit. 
chief and the Cauſes thereof are not always the 
ſame. But this general Rule muſt be obſerved, 
that they do not repaſs the Caxon with 
Quickſilver, till they have firſt enſayed a 
ſmall Quantity — and thereby have un- 
derſtooed what is neceſſary. After that, let 
them take a third or a fourth Part of the 
Caxon, and mingle that with the whole Pro- 
portion of the Materials, and ſtir it well to- 
gether, till it be very well mixed, and incor- 
porated one with another ; then mix this with 
the reſt of the Caxon, ſtir them very well 
together ; for after this Manner the Medicine 
will be beſt, and with moſt equality diſtri- 
buted in the Caxon : Eſpecially if the Medi- 
cine to be put in, be very ſmall in Quantity. 
Have a care to uſe the Means that is requi- 
fite to avoid falling into the firſt Inconyenience 
of overcharging the Quickſilver, and remedy 
the ſecond Miſehief with all poffible Speed; 
becauſe otherwiſe the Copperas will transform 
the Quickfilver in ſuch Manner, as if it were 
quite eaten up and conſumed. When enfay- 
ing the Caxon, the Quickſilver is found in 
the Bottom of the Purummia Veſſel, divided 
in ſmall Grains not run together in a Lump, 
it is a Sign the Refination is —— and 
that ſome little hairyneſs, or criſping encom- 
paſſeth the Pellets of Quickſilver, nP hinders 


them uniting, The Wo of Materials is com- 
monly the Cauſe of this, or elſe the over-much 
Allay of other Metals, which as well as the 
Plate attracts the Quickſilver itſelf, Repaſſing, 
the Relabillo burnt, by Reaſon of it's ſharp 
_— Quality, is 26 {mn to cleanſe the 
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Quickſilver, Some put in Aſhes, but the moſt 
proper and natural Remedy for it, is that 
which they call Millo or Allum, which makes 
the Silver white, and is very ordinarily to be 
had in great abundance amongſt the Mines 
here at Potoſs ; and in Guatco de Santiago there 
is a Spring that runs continually with this Al- 
lum Water. 

When the Caxon hath not been repaſſed 
equally, or not ſerved with as much Quick» 
ſilver as is ,neceſlaxy, or in ſome Places doth 
not unite itſelf with other Parts of the Quick- 
filver, that had gotten Plate already, the 
Cauſe thereof is what they call dry Plate : In 
Enſays you ſhall ſee it ſwim upon the Relabes 
criſped like Froth, and if it be not skimmed 
off, and ſaved before the cleanſing the Caxon, 
it will ſwim at the top, and run away with 
the Lamas to the great Detriment of him 
that owns the Oar. If the Quickſilver be dry, 
having nevertheleſs Materials ſufficient with it, 
it is no Inconvenience at all, becauſe it will 
unite one with another the better, or elſe that 
Part which the Materials poſſeſſed, being 
waſted away, the other moiſt Parts remain in 
the Quickſilver to unite itſelf with the reſt of 
the Pellets. That dry Plate which wants Ma- 
terials, cannot ſafely be gathered together 
by looſe Quickſilver, until the Caxon be rea- 
dy for cleanſing ; the proper Remedy for this 
is to repaſs the Caxon with Pellets of Silver, 
not over ſmall, ſo ſhall the dry Plate be cole 
lected together, and the greateſt Part of the 
Lis alſo, if there were any there. | 
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How to know whether or 10 the Canon le 
ready for waſhing. 


'T HE RE can no certain time be pre- 
fixed, wherein one is obliged to waſh the 
Caxons. It's Maturity is haſtened by fre- 
quent Repaſſings by the outward Heat of the 
Air, and the inward Heat of the Copper or 
Copperas, and other Things of that kind of 
Virtue, and ſuch as clear and purify the Sil- 
ver ; a principal Cauſe whereof is the burning 
of Metals. On the contrary, the Work of 
Refining is prolonged and ſlackened by fewer 
Repaſſings, if the Air be Cold or Froſt, if 
the Caxon be over foul, that the Quickſilver 
loſes it's clearneſs in pafſing through: But let- 
ting paſs theſe, and other Accidents, let us 
come to the Point of gathering out the clear 
Silver mixed with Quickſilver, leaving the 
Earth behind, which is called waſhing the 
Caxon, whereunto no ſmall Experience is ne- 
ceſſary: For if the Caxon be not ripe for waſh- 
ing, that Plate which the Quickſilver hath 
not laid hold on, is likely to be utterly loſt, 
or if it be not, it muſt be ground over a- 
in, ſo that at leaft one loſes much time and 
Ear, and Silver too in the Repaſſings, be- 
ſides other Hazards. 
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The Rules hitherto delivered for the Diſ-- 
covery of the Diſpoſition of the Caxon are 
ſubject to very great Error; ſuch as it's appear- 
ing ſo well to Sight as if there were need of no- 
more Quickſilver ; to find the Lis of the Plate 
all gathered together and finiſhed, and that of 
the Quickſilver beginning to come; the Sub- 
ſtance of the Plate, and Quickſilver being 
clear, and gilded as it were with other Signs, 
all of which do not ſecure the Judgment from 
being erroneous, becauſe theſe may be pro- 
duced by other Accidents beſides the Maturity 
of the Caxon. The only ſure and infallible 
Sign is to ſee whether the Quickſilver hath 
gotten all the Plate, which it ought to do ac- 
cording to the Proportion ſhewed by the leſſer 
Enſay of Fire, which was made at the be- 
ginning, and if it hath not arrived to that, 
although it hath many more good Signs than 
hath been already mentioned, waſh not the 
Caxon; but take more ſmall Enſays thereof, 
whereby you ſhall eaſily prove what Plate it 
contains, and what Remedy is neceflary to 
bring it to full Perfection: Which when it is 
attained, and the refined Subſtance alone con- 
tains the aforeſaid Proportion of Quickſilver 
and Pellet, ftrow ſome Quickſilver looſe upon 
it, and therewith gently repaſs it two or three 
times in ſuch Manner as it may go into the 
Copper better bathed, in the Proportion of 
three Parts Pellet, and two of Quickſilver : 
Or at leaſt two of Pellet and one of Quick- 


filver, Then gather up ſome of the Lis that 


remains, and put it to the dry Plate, and to 
the whole Maſs of Pellet, whereby they will 


be more weighty, and ſink better to the Bot- 
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tom of the Caldron, and will riſe and waſte 
leſs in the boiling. Throw Quickfilver alſo 
looſe into the Caldron (which they call a Bath;) 
when it begins to be liquid, incorporate there- 
with that which the Caxon contained, and it 
will help to unite it the better ; and the more 
Quickſilver there was, the fewer Inequalities 
like Oyſter ſhells will be produced. 


r 


That the waſhing of the Caxoms cauſeth 
the loſs and waſte of Quickſilver, 


AL L. the Inconveniences that are and have 
been found in the Waſte of Quickſilver, 
which they term either Loſs or Conſumption 
of it, are cauſed by the waſhing the Caxons : 
Until then nothing hath been loſt ; however, 
one may be deceived in judging by the View 
even on Occaſions, that have ſometimes hap- 
pened and may happen again; that they find 
neither Quickſilver nor Pellet of incorporated 
Metal in the Caxon. For Accidents alone as 
bath been faid, cannot alter the Quickſilver 
fo as to corrupt and deſtroy it's Subſtance 
in the Caxon it is howſoever more or leſs 
diſpoſed to get out imperceptibly with the 
Water or with the Lamas. The immediate 
Cauſe of this Miſchief, is when the Quick ſil- 
ver is made over thin without body or weight 


as it were; ſo that it hath nothing to fink it 
, to 
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to the bottom of the Caldron; and with the 
ſtirring the Caxon when they waſh it, it mix- 
eth itſelf with the Dregs and Dirt, and goes 
along with them, and there wants more or leſs 
of the Quickſilver which they put in at firſt, 
according to their better or worſe ſtirring the 
Caxon and Quantity of Lis. It hath been a great 
Error in thoſe, that becauſe for ſo many Years 
the beſt Refiners in theſe Kingdoms have 
waſted at the leaſt ſo much Quickſilver, as 
they have: gotten Plate, therefore the Quick- 


ſilver is really and truly conſumed in the 


Operation, not animadverting the Evidence 


to the contrary, which continually paſſeth 


through their Hands ; namely in the Lamas 
and Relics of the Caxon where the Quickſil- 
yer hath oftentimes ſtaid behind, accompanied 
with a conſiderable Quantity of Plate : Which 
the Owners of Oar have experimented to their 
great Damage, and the Buyers and Refiners 
of the Relics of the Caxon to their great 
Profit and Advantage. Others ſpeaking phi- 
loſophically ſay, the Cauſe of the Conſump- 
tion of the Quickſilver proceeds from the Con- 
tention and Combat, which it hath with con- 
trary Qualities before it can lay hold on the 
Plate ; and that thereby it is debilitated and 
conſumed. Theſe Men ſay ſomething to the 
Purpoſe, if they could demonſtrate the con- 
trary Qualities that are between Quickſilver 
and other Metals, between whom there is ra- 
ther a great Sympathy and Agreement, Quick- 
filver being the principal whereof all other Me- 
tals are made, and alſo of the Minerals that 
ordinarily do accompany them ; but if theſe 
Men cannot prove the Cauſe, neither will 
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the Effet which they ſuppoſe, namely the 
Deſtruction of Quickſilver follow: And there 
is certain Experience to the contrary, and here- 
after ſhall be ſhewed a Way how to recover 
all the Quickſilver, even out of the Caxon, 
that is moſt ſpoiled in Operation, and ſo moſt 
difficult to do it in, 


CH AP; XXI. 


The true Cauſes of the Loſs of Quickſilver, 
and their Remedies. 


HE Repaſlings are rhe remote Cauſe of 

waſting of the Quickſilver, which is 
thereby ſtrained and divided into very ſmall 
Parts which they call Lis : And although into 
whatſoever Oar, Earth or Sand, you throw 
Quickſilver, and repaſs it, you ſhall find the 
Effect aforeſaid, yet it is moſt of all experi- 
mented in thoſe Oars which are called Soro- 
ches; which by their Weight and glaſſy Qua- 
lity, do more eaſily cut aſunder and divide 
the Quickſilver into minute Parts. 

Copperas is of it's own Nature a violent 
Cauſe of extenuating the Quickſilver, 
as hath been often faid; and hath been 
the Cauſe of the waſte of the greateſt 
Part of the Quickſilver that hath been de- 
ſtroyed. There be other Cauſes, which ac- 


company and aſſiſt the two former in * 
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this ill Effect: One is the Salt, which they uſe in 
refining, and where with they waſh the Cax- 
ons, which every body knows thickens Wa- 
ter; whereby not only the ſmall Lis of Quick- 
filver, - but alſo heavier things ſwim and can- 
not ſink to the bottom, 

The Lamas which is, mingled with the Wa- 
ter, and troubles it in the Caldron, thickens 
it, and doth yet more reſiſt the ſinking of the 
Quickſilver which ſtays and is thrown away 
together with it. 

Laſtly, the Motion of the Inſtrument where- 
with they ſtir the Caxon when they waſh it 
by condenſing the Force of the Cauſes afore- 
ſaid, hinders the Lis from ſinking, and croud- 
eth it up to the top. The ordinary Repaſſings 

in this Way of Refining cannot be wholly 

excuſed in this Matter ; but if the Rules alrea- 
ay taught be carefully obſerved, the Damage 
s vill be the leſs. Likewiſe already hath been 
1 WE ſhewed the Way to clear Oar from the Cop- 
o peras, and to 4 the Margagita's from their 
y beavy and glaſſy Qualities, Salt may be got- 


e ten out of the Caxons two ſeveral Ways, and 


- preſerved for Uſe to the ſaving of many Ducats 
-I Year, now commonly ſpent in that Com- 
- modity. Put the Oar into Caxons made 
le ¶ mooth and round on the Infide without Cor- 
ners or Angles as is often uſed ; let them ſtand. 

it Nalittle ſloping, only ſo much as is neceſſary, 
r, chat all the Water may run to one Port of it; 
n uhere there muſt be a Hole for it to run out at 
{| Jin convenient Seaſon, but ordinarily kept 
e- topp'd. When the Caxon is ready for waſh- 
-Ing, fill it with abundance of Water, opening 
gend ſtirring about the Oar with the Hove, that 
| the 
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Water may penetrate through it the better: 
Any having done ſo a pretty while, open the 
Hole, and let the Water out into a Veſſel 
provided on Purpoſe to receive it ; where it 
will either congeal into Salt, or remain in 
Liquor as it is, and will be ſerviceable for the 
Operation of other Caxons. Repeat this two 
or three times until the Water that comes out 
doth not taſte brackiſh, If the Caxon was 
to have been waſhed in three Caldrons, waſh 
it in ſix, whereby the Water will come out 
twice as clear, and with very little Mud or 
Sediment, | 
The Peſtle wherewith they ſtir the Caxon, 
muſt not be. uſed always in the ſame Hand, 
becauſe the Circles going conftantly parallel, 
the ſmall Parts of the Quickſilver, and the 
dry Plate go along together with them; and ne- 
ver encounter one another to unite them- 
ſelves into a bigger Body that. they may fink 
to the Bottom. Wherefore after five or fix 
turns with the right Hand, take as many more 
with the left, and fo proceed ; and becauſe 
this cannot ſo conveniently be done in the or- 
dinary waſhing Places, put into the Caldron a 
thing like a broad Peel, which oppoſite to the 
Courſe and Motion of the Peſtle may diſturb 
the March of the Quickſilver and dry Plate, 
and cauſe all the Content of the Veſſel to meet 
and unite ; excepting that which is at the 
Bottom, whereof there is no Neceflity, becauſe 
of the Bath which it is to ſuffer. ver the 
Veſſel with Plates of Copper, or Iron Quick- 
ſilvered, to which Side ſoever of the Veſſel 
the Lis comes: It may ſtick thereunto, when 
the Caxon is waſhed; the Lis is eaſily gotten 
| together 
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together, by ſweeping the Sides of the Veſld 
with 2 - Ac of Shoe Leather, 2 Piece of a 


Hat, or a Piece of Cloath. 


CHAP. XXII. 


To make the Pine Apples, and to clear them 
© of the Quickſilver- | 

H AVING taken the Plate and Quick- 

T ſilver together out of the Caldron, and 
ſtraining it through two coarſe Clothes wetted, 
to make them the thicker; having beaten it 
alſo with a Battledoor to ſqueeze as much 
Quickſilver through the Clothes as is poſſible: 
Make Pine Apples of the dry Pellets in Moulds 
fitted for that Purpoſe; which are called Pine 
Apples from their Similitude to that Fruit by 
reaſon of their pyramidal Figure: And of thoſe 
Pines that have been reaſonably well ſtrained, 
the fiſth Part will be Silver, ſo that one hun- 
cred Pound of Pellers will produce twenty 
Pound Weight of Silver. The Pines that 
are made of richer Oar ariſe to leſs Profit than 
thoſe that are made of poorer, becauſe the 
Plate in the richer Oar is more coarſe and 
ſpungy, than that which is contained in the 
poorer. In the ſtraining of the Quickſilver 
though never ſo carefully, ſome ſmall Parts of 
the Silver will go along with it, and the 


more in Quantity by how much the more 
Moiſture there was in the Pellets when they 


began 
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began to ſtrain them: T he like whereof is ſeen {WM} 
in Water mixed with Clay, which although Wl; 
it be ſtrained with never. ſo much Care, wil N 
not look clear and pure, but muddy and WM; 
troubled, by reaſon of it's Mixture with the MW, 
Dirt; and the greater Quantity of Water there MW 
was, the more Dirt ſtrains through along witn g 
it; but letting it ſtand quietly a while, it will MW. 
ſettle and gather itfelf together, and leave the t 
Water clear. In like Manner, in the Veſſels MW, 
wherein they preſerve the Quickſilver after W;; 
they have dane refining, and made the Pine Hat 
Apples, after a few Days the Pellets of Silver Wl ( 
will ſettle and gather into a body together. In Mr 
the refining Work of St Catharines in the WW.1 
Lipes out of the Veſſel, wherein they kept WM. 
their Quickſilver, I ſaw as much Plate gotten WI 0 
of the Kind aforeſaid, as would have made a H 
great Pine Apple. th 
If the Quickſilver be heated, it becomes i 
thinner, and will carry away more Silver in I 
the Straining; alſo when the Pellets are trained, Il gn 
that are gotten by boiling, although it be done Ic 
with very much Care, yet Plate will paſs a- HI 
long with the Quickſilver ; and if you will Bj. 
let it ſtand a Days time to cool and ſettle, and I qe 
ſtrain it again, you will get more Pellets of Ng 
Silver, | Yu; 
The Loſs in clearing the Oar again from Nor 
the Quickſilver hath been great and irre- Hi 
coverable, as may be gueſſed from the Ex- IR. 
periment thereof in this imperial City at this 
preſent, when the trading in Metals runs but 
low: And yet communibus annis above thirty 
thouſand Pieces of Eight are waſted by the 


Expence of Quickſilver, How vaſt a Sum — 
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hath been ſpent by Quickſilver, in the many 
other very rich Mines belonging to this 
Kingdom, I his Inconvenience hath proceeded 
from want of Care in ſeeing that the Canones 
and Caperucas (which arè the Names of the 
Veſſels they uſe in the recovering the Quick- 
flver) be made of very good Stuff, and ſhut 
curiouſly cloſe in the Place where they join 
together, The Clay whereof uſually they 


are made is very ſpungy and full of  Pores, ſo 


that the Water ſoaks through and ſweats out 
at them; then it is no Wonder that the 
Quick-filver attenuated by the Violence of the 
Fire (which widens the Pores of the Veſſel 
alſo) evaporates through the ſame, and is ex- 
haled and loſt, To ſay that any Part of the 
Quickſilver is deſtroyed or periſheth by the 
Heat of the Fire is only the Imagination. of 
thoſe that underſtand not the Uniformity of 
it's Subſtance, as hath been ſhewed before. 
Make the Caperucas and Canones of ſuch 
Stuff as you make the Crucibles, and that In- 
convenience will ceaſe, and the Veſſels will 
laſt for ever (becauſe they are ſo mightily con- 
denſed and reſiſt the Fire) unleſs ſome acci- 
dental Blow or Knock do break them. In 
that noble Town of St Philippi of Auftria, O- 
ruro, famous for Abundance of Mines both 
of Gold and Silver, on the Top of a little 
Hill which ſtands above the Church of the 
Ranqueria, there is a little Vein of white 
Earth, whereof they make Veſſels for Uſe, 
which after they are baked become ſo cloſe and 
firm that they are not inferior to the beſt 
China, I was the firſt that made trial 
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and - publiſhed the Uſefulneſs of it for the 
making of Crucibles with very good Succeſs 
to thoſe that had need of them. And I do not 


doubt but there is ſuch Kind of Earth about 


this City of Potoſi, where nothing hath been 
found wanting that any wiſe belonged to the 
obtaining or refining of that Abundance of 
Riches, which Nature hath beſtowed upon it : 
Although hitherunto much Buſineſs, and a 
ſhort Time of abode here, hath hindered me 
from finding of it out. But where ſuch Kind 
of Earth is wanting, mingle the Clay, whereof 
ou make theſe Veſlels, the better with the 
m or Droſs of Iron ground very fine, and 
make it up and bake it very well ; and there 
ſhall not be ſo much Quickſilver loſt in the 
Uſe of them as is by thoſe now in common 
Uſe. The Canones muſt be glaz'd on the 
Inſide, the Caperucas not; becauſe the violent 
Heat will melt the Glaſing, and make it 


run, 
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CHAP. XXIV. 


Other ſafer Ways of clearing the Pine 
Apples from Quict- Silver. | 


T HE beſt Veſſels for this Purpoſe are made 


nefs of a Piece of Eight, or ſomewhat thin- 
ner ; and for more Security, that the Veſlels 
may the better endure the Fire, they cover 
the Copper Veſſel with a Coat of good earthen 
Ware on the outſide. Not many Years ago, 
ſome People began to uſe theſe Copper Veſſels 
caſed with earthen Ware, and left them off 
again, becauſe they underſtood not the Nature 
of them, nor how to uſe them. The like 
happened in the Province of the Chickas, which 
caſed their refining Veſſels as above ſaid, be- 
cauſe they heard that in their Neighbourhood 
in the Lipes, I was working after that Man- 


ner, The Cauſe of theſe Miſtakes ſhall be 


ſhewed in the Diſcourſe which follows, 
The ſhorteſt, beſt, and moſt ſecure Way 


of clearing the Pine Apples from Quickſilver ' 


is in this Manner. Make a deep Veſſel of 
Iron wider at the Top than at the Bottom, 
containing more or leſs according to the 
Quantity of Metal intended to be cleared at 
one Time: Set it upon a Trevet of ftrong 

earthen 


of Iron or Copper beaten to the Thick- 
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earthen Ware, or of Iron caſed with Earth 
in a Furnace of ſufficient Bigneſs to put 
Wood or Ceals under it, as Occaſion ſnall 
require at a Mouth made for that Purpoſe, 
The Reſt of that Furnace both the Top, Bot- 
tom, and Sides is to be very cloſe ; excepting 
one little Hole at the Top where it ſhall be 
found moſt convenient to give Reſpiration, 
Diſpoſe the Veſſel aforeſaid in ſuch Manner 
as they do that which they call the Cannon 
in the ordinary Way of uſing Quickſilver ; ſo 
that it may look out above the Top of the 
Furnace one large Finger's Breadth or two, 
that it may the better join with another Veſſel 
to be put a-top of it, which may ſerve in- 
ſtead of the Caperuca.. Put the Pellet (or 
Mettle aforeſaid) well kneaded together in 
Cakes of what Form you pleaſe into the Veſ- 
fel, and left the Plate ſhould melt and ſtick to 
the Iron Veſſel, let it have a thin Coat on 
the Inſide of earthen Ware; or ſuch as Cru- 
cibles are made of. Cover this Veſſel with a 
large Limbeck Head made of hammer'd Iron, 
or Copper, or of very good earthen Ware 
well glaz'd; and out of it draw a long Pipe 
a little ſloping, the Cavity whereof in the 
narroweſt Place, namely the Extremity, let 
be no leſſer, than the Bigneſs of one's little 
Finger. Letthe joining of the Limbeck with 
the Veſſel below it, be ſtopped very cloſe 
with Galt ; then in a ſecure Place, that doth 
not feel the Heat of the Furnace, let there be 
placed a great Veſſel of Stone or of other 
Matter full of cold Water; whereinto let 
the Noſe of the Limbeck enter two Finger's 


Breadth. Blow up the Fire in the Furnace, 
| : from 
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Body gh into hk Veſſel of Water 1 
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thould have more freſh Water added to it. 
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an rhe, Caperucas. e are placed the 
ſtickr Foot, 28 0 l it, Whereupop 

Apple, The 

Foot comes up about four Fingers 
outh of the lower Vell, 
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than) the. F ire uſed to be, enters in a ſmall 


Purpoſe in the * hy diſturbing 


the Ca 


is not to go in 
ſtrait, but wich a 1 1 F . — 


Over againſt 


this ſuch, r, out of which 
e 
: whonby the — is 1 kept full, and MT 


Ry one ſer e be 1 8 the Lin- 


beck, * do the ſame 


blown off with the Force of 


* in good * 42 regeive the 


clapping | 
a Ring of Copper of * Fingers bead, + 
other two Fingers to the Mo 

lower, E ſo, 10 . pra Veel o Ar 


let in and out, wherein the  Quick- 


filver is * be ſaved. Into this Circle the Lim- 
beck muſt engeren to Hg A it's being 


of the 
Quickſilver, the Limbeck muſt be kept down 


with 1 night « e of. it; ts ping it to 


ſame other fi Fe Ring on 
the Top of be Like, ak mak py 24 of Iron 


Were 5 rb Fo Chet afterwards re. Ls 


95 each Side 
of it 95 eee eee 75 | Tt 


29% 70! 5110 L i? o) ba 010 21815 1 roof 91 5 


54 Joa YE! 
Sad ofthe Second e e K ons, int 


nets . 


nero 8 , 
DISCOVERY 


K a Treaſure; 
— K 
mof all Manner of MINES and 


MrNERAIS, from the Gold to the 


Coal; with plain Directions and Rules 
ber che finding of them in all King- 
ch doms and Countries. z P . 

er, | And alſo, © I20 

nd WO The Art of Melting, Refining, and Aſſaying 


of them is plainly ſhewn; fo that every 
Man of an ordinary Capacity may, with a 
ſmall Charge, preſently try the Value of 
ng ſuch Oars as mal be found eicher — Rule 
nd or by Accident. 

the | To which is added, | 
lay (WA real Experiment, whereby every one may . 
k- try wh any Piece of Go.d that hat Gall come to his Hands 
. nn aber 
ing Refiner whatſoever can do. N 

the ALSO | 

wn A Way to try what Colour any Berry, Leaf, 
lower, 2 Reot, Fruit, Seed, Bark, or Wood will 


; (0 give; with an infallible Method of preparing Colours, which | 
00 BH fhall neither ſtain, nor fade, like ordinary Colcurs, © 


100 Very neeeſſary for every ene to know, whether he travels by 
re- Lud or Sea, or in whatſoever Country, Dominion, or Plan- 
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iy confidered - 


To the READER. 


ronfidered that the. moſt Part-of the Ming 
2 diſcovered. hate. come by. mere Aci 
». 1 thought that; 1 could not be Better 
1 6 than; to give Ralle and Direftios 
l Jams Fur though: it is not impoſ 
, that if wo Men be font to ſeek a 
Thing that is loſt, and one of them be hood. 
wink d, and the other have the Uſe and Bi. 
nefit of his Eyes, yet the Perſon hoodwink 1 
may caſually ſtumble upon it; neverthele(; 
it gr &wemty to ong that the other ſhould have 
| it before him. Se in this Caſe, 1 
dare hazard a M. ager of twenty to one, that 
there will be more good Mines diſcovered 
within ſeven Years after the divulging of 
#heſe Rules and Directions, than bath been 
in twenty-ſeven. Years before. Alſo toben] 
conſidered. that many Minerals found out by 
ede bab ene e ſo 92 99 77 7 
Men of — and Epen perisnce; 97 tha 
ie Finders thereof were laatb to come i 
far and ſpend ſe much Money upon an Un. 
.ceridinty, s the Trial thereof would nequire, 
I thought I could not do u better Deed, than 
d ſecto u he dunner of ſuch Trials, in «ſu 
Fain Hammer, . that every Man may try th 


gane in his Ship, dingy Corner, 1 
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Aud the Truth of this I, can witneſs by 
e fer. en 1 was @ Youth, and 
had 1% Skill in theſe Aﬀairs, I happened. 
#014, 7 Area Fair to ſee o, and could. 
fnd na. Man, nearer than an hundred Milge- 
which could inform me of abe true Val 
reef: ;. Whereupon,. rather than, 10 be at 
ſuch, Charges as.. the Trial required, I 
ſuffered the ſame to be ugleſted. \\a - 
Aud though that the Lale and Directions 
de given in this Book be exquifite, and give 
Il frong Signs of Metals — Minerals, yet 
5 I would be loath that any Man ſboul be 
rel Bl thereby animated 10 bobs in hand great 
Voyages, and conſume his Eſtate in the 
Purſuit of this Deſign, deeming them to be 
impoſſible ever to fail, but rather to make this 
a Part of his Buſineſs, «when he ſhall come 
0% to fuch Places as yield ſtrong Probabili- 
aud ties. 
all And ſ far. I am N envying the former 
Vas in finding them by accident, that I 
U. have partly: * this Paint, 1that thoſe 
are, which ſhall. hereafter be found. Y accident 
tha may not be” neglected, as I conjetture, that 
| 3 been r wen Mrz men- 
tione oo 
For I could-wifh that nah Men had the 
like Fortune that one had, who in the climb- 
"fl #2 # of the great Mountain Potoſi, in the 
As Kingdom 
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( 293» | 
To the End therefore that our Hope may 
not be too frequently fruſtrated, I will, rſt de- 
clare the Places where, there is no Probability 
to find out Metals, and afterwards Twill 
ſhew where there is ſtrong; Probability: And 
then in the next Chapter I will ſhew how to 
o about the Work, to find out the ſtrong 
biens which may rightly guide the Seekers to 
obtain their Deſire. N 
And firſt, there is no Probability that any 
Metals can be generated near unto the North 


and South Poles of the Globe, for thoſe can 


by no Means have any convenient Matrix for 


ſuch a Generation, being by all Probabilities 
nothing but two Iſlands of Ice; for if they 
were any Thing elſe the Courſe of Nature 
muſt needs alter, and change, and run pre- 


{ntly, out of Order. G71 


For as there is in the burning Zones a con- 


tinual Exhalationof Water, and rarify ing of 


the ſame into Air: So there muſt needs be in 


the North and South a continual Condenſation 


of Air into Water to ſupply the fame again, 
= the Motion cannot be perpetually cir- 
cular, | > wad lan cl Site 
Now whereas the North and South Parts, 


by Reaſon of their Coldneſs, cannot ſuffer the 


ſaid condenſed Meteors to deſcend in Form of 
Water, but in the Form of Snow, Hail, or 


ſome Subſtance of like Nature, which there 


cannot melt in the Superficies for Want of 
Heat, it is very probable that the new Accre- 
tion ede produced, doth preſs down till 
with it's-Weight the faid Iſlands of Ice to- 
wards the Center, where the central Heat 
melteth it off continually, by which Means 

I 3 the 


(174) 
rhe ſpherical Form of both Earth amd Water 
are perpetually preſerved. 

And if any Man be of a contrary Opinion 
T will not 25 him; but as for my * 
Part, I will ſell my Intereſt and Hope 
Metals in thoſe Places for a Farthing, 4 
though I had a Device that the Cold there 
could not prevent my ſeeking for them. 

Alſo in Vallies and plain Champain Coun- 
tries, there is no Hope to profper in this De- 
ſign, for the Womb of ſuch Earth is not apt 
for ſuch a Generation, the Reaſons whereof 
will prefently folow. 

Now that we have left us no other Places to 
ſeek in but the rocky Mountains, I will ſpend 
the reſt of this Chapter in demonſtrating the 
natural Cauſe of the Generation of Rocks, 
Mountains, and Metals, and o proceed for- 
Ro ons 
And firſt, I win te bean us Opin of 
others with their Confutation; and laſtly, the 
Confirmation of my own Opinion by irre- 
fragable Demonſtration. 

Some have thought that the mighty Creator 
made the vaſt, deformed, and cragg Rocks 
and Mountains in the Beginning. But this 
-appeareth to be an COON, whereby great 
Diſhonour may reflect upon the Creator, who 
beſides his Omnipotent Power, doth conti- 
nually make uſe of his admirable Wiſdom, 
and exquifite Artifice in all his Works, and 
made nothing deformed or unfit for the uſe 
for which it was created: Now the Earth 
being ordained to bear Fruits for the Uſe of 
Man, and Rocks are not fit for that Purpoſe, 
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it plainly appeareth that they came not by Ac- 
cident. 

Some others have thought that they came 
by Accident, but yet that they were produced 
by Accreation in Length of Time, even as 
Warts, Tumours, Wenns, and Excreſcences 
are engendred in the Superficies of Mens Bo- 
dies: And of this Opinion I myſelf was in. 
my Minority, till ſuch Time as by practical 
Experience I found out a more probable Opi- 
nion. . 3 
Now for a plain Demonſtration, Jet this 
Experiment following be tried, and I make 
no Queſtion, but that it will ſatisfy every one 
that hath an inquiſitive Diſpoſition, 

Let there be had a great Retort of Glaſs, 
and let the fame be half filled with Brimſtone, 
Sea coal, and as many bituminous and ſul- 
phurous ſubteraneal Subſtances as can be had: 
Then fill the Neck thereof half full with the 
moſt free Earth from Stones that can be 
ſound, but thruſt it not in too hard, then let it 
be luted, and ſet in an open Furnace to diſtil 
with a temperate Fire, which may only kindle 
the ſaid Subſtances, and if you work exqui- 
ſitely, you ſball find the ſaid Earth petrefied, 
and turned into a Stone : you ſhall alſo find- 
Cracks and Chinks in it, filled with the moſt 
tenacious, clammy, and viſcuous Parts of the 
ſaid Vapours, which aſcended from the ſub- 
teraneal combuſtible Subſtances. 

Whereby it appeareth that the ſame Thing 
is done by Nature, and that the Rocks and 
craggy Mountains are cauſed by the Vapours . 
of bituminous and ſulphurous Subſtances 
kindled in the Bowels of the Earth, of which 
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there be divers ſo well known, that they need 
not be here mentioned : Alſo it appeareth that 
the Veins of Metals are engendered in the 
Cracks and Crannies of the ſaid Mountains, 
out of the moſt clammy and glutenous part of 
the ſaid Vapours there adhering, where the 
Cold gave them leave to be ccngealed and con- 
denſed. 8 

Now concerning the Exaltation of the 
Mountains above the Vallies, it appeareth to 
come to paſs by the Water in former times, 
whoſe Property is to wear away by it's Mo- 
tion the moſt looſe earth, and to leave the 
more firm Ground, and rocky places higheſt ; 
but whether this was done by Noah's Flocd, 
or by the Sea in former Ages, is doubted, As 
for my Opinion, I refer the Reader to my 
Book formerly mentioned,' and if any Man 
be in Doubt of this, let him take the Stone 
formerly made by Art, and place it ſo, that 
the Motion of the Water may work upon it, 
and you ſhall find it worn moſt in the looſeſt 
Places, and leaſt in the more firm compacted 
Places; thereby ſhewing the natural Cauſe of 
Mountains and Vallies. Alſo if a River 
ſhould be turned 'out of it's Courſe, and the 
Bottom thereof accurately conſidered upon, 
how the Water by it's Motion hath worn 
away the Earth moſt in the looſeſt Earth, and 
leaſt in that which is more firm, it doth evi- 
dently demonſtrate the natural Cauſe of Hills 
and Vallies, and the Unevenneſs cf the Earth 
cauſed by the Viction of the Sea in former 
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CHAP. II 


Wherein is ſhewn the Signs of Mines and 
Minerals, with the Manner bew 10 work 


o find the ſame. 1520 


HEN we come to the rocky and craggy 
Mountains, the firſt thing we are to ob- 
ſerve, is the Barrenneſs of them; for the 
more barren they are, the greater Probability 
there is that they contain rich Mines and Mi- 
KA: 11101-9186 den e nen een 
The next Work is to find out the Springs 
of Water iſſuing out of the ſaid Mountains, 
and thoſe being found, a Quantity of the faid 
Water is to be boiled in a new clean Pi 
to the Conſiſtency of thin Oyl, but not ſo 
thick as a Sirrup, and when it is almoſt cold, 
then to put in an Urinal, and to ſet it in the 
coldeſt Place that can be found for three Days, 
then to play the - Phyſician, and to obſerve it 
exquifitely hat Reſidence it yieldeth : If no- 
thing fettle but a black Earth or Mudd, it is a 
dign of Coals : if ſome Part thereof ſhoot in- 
to Ice, or a Subſtance like Ice or Vitrio}, then 
to obſerve the Colour thereof ; if it be green 
or blewiſh, it is an evident Sign of Copper; if 
whitiſh, then it may fignify any other Metal 
without Exception. 14d 
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The next Work is to go to the bare Rocks, 
and there to find out the Clifts, Cracks, and 
Crannies; this done, to go to the Fop, or till 
you find ſome Graſs growing right upon the 
Top of the ſaid Crannies; and then to obſerve 
diligently the kind of that Graſs, and how it 
differeth from other Graſs, ordinarily growing 
in the ſame Mountain; not only in Form, but 
alſo in Colour, which Colour ſheweth the grea- 
© teft Difference in the Heat of Summer; for the 
ſubterraneal Vapours iſſuing out of the Orifice 
of Mines differ from thoſe which iſſue out 
of more. ſolid Places of the Mountains. 
be next Work is to fee if there be any 
Marcaſites to be found in the Superficies of 
the ſaid Mountains; which though they are 
_ uſually of divers Colours, and feldom good 
for any thing, yet they are ſtrong Signs of 
Minerals within, being themſelves. the Spume 
and Froth of the better Metals, breathed forth, 
even as Drink breatheth up it's Yeſt or Froth 
to the Super ficies. 
And if they be put in an ordinary Fir, 
they will turn black, and yield a Smell of 
. Brun/tone, Arſenic, Antimeny, or ſome other 
thing, commonly called or known by the 
Name of a middle. Mineral. 
The next Work is to try the Operation 
with the Vingulæ divina, as beneath is decl:- 
red,; and where it ſheweth the ſtrongeſt 
Signs, as is likewiſe beneath and alſo 
the Place is moſt accompanyd with the 
other Signs formerly. mentioned; there, by 
Wee or boaring, try your. Fortunes. 
'* The Operation with the Virgalæ divins 
is thus to be performed: Some obſerve ſet 
4:14 e 7 
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Day and Hour, with certain Words and Ce- 
remonies at the cutting up of the fame, 
which I have found to be little to the Pur- 
poſe. Thus I wrought about Midſummer, in 
a calm Morning: I cut up a Rod of Haſel, 
all of the ſame Spring's Growth, almoſt a 
Yard long; then I ty'd it to my Staff, in 
the middle, with a ſtrong Thread, fo that it 
did hang even, like the Beam of a Balance : 
thus I carry'd it up and down the Mountains 
where Lead growed, and before Noon it 
guided me to the Orifice of a Lead-mine, 
which I try'd, having one with me with 
an hacket of Iron and a Spade ; and within 
two Hours we found a Vein of Lead Oar, 
within leſs than a Foot of the Graſs: The 
Signs that it ſheweth is to bow down the 
Root-end towards the Earth, as though it 
would grow there, near unto the Orifice of 
a Mine ; when you fee it does ſo, you muſt 
carry it round about the place, to fee that 
it turneth in the String ſtill to the fame 
Place, on which Side ſoever you ftand, 
The Reaſon of this Attraction I conceived 
to be of Kin to the Load-ſtone, drawing 
Iron to-it by a ſecret Virtue, inbred by Na- 
ture, and not by any Conjuration, as ſome 
have fondly imagin d. | hay 
And the Reaſon of this my Opinion was, 
becaufe that in divers of my practical Ex- 
periments I have obſerved an Attraction be- 
twixt ſeveral things, like that of the Load- 
ſtone and Iron; and if it were to good Pur- 
poſe, I ſuppoſe that I could fhew more Expe- 
rience of that Kind than any Man in Ex- 


land. 
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Now in. the new. Plantations,' as Neu, 
England, Virginia, Bermudas, &c. where it is 
ſixe that few or none have ever try d, that had 
any Skill in theſe Affairs, it is very probable 
that the Orifice of diyers Mines may be dif. 
cerned with the Eye in the Clifts of the 
Rocks in many Places, as ſome have been in 
England at the firſt, before that Men grew 
a little skilful, and theſe to be loſt and ne- 
glected, were a Shame to the Planters ; for 
theſe Mines if they prove rich, would yield 
more gain in one Year, than their Tobacco, 
and ſuch Trifles would yield in their whole 
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Now that we are come to the melling and 
refining of Metals, I will begin firjt 
with the Oar of Lead, becauſe that is 
one of the moſt common Metals found in 
** theſe Northern Countries. | 
HE firk Work therefore to be done, is 
to have a little Grate of Iron about a 
Foot broad, like ſuch as are uſed in a Still 
to make the Fire upon: This is to be placed 
in, your Chimney-corner with looſe Bricks, 
one. Thickneſs. underneath, and empty in the 
Middle, to give Air to the Fire; then lay 
more Bricks above four Courſe high, rung 
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bout, and if they be laid without Morter, 
the Fire will burn the better; then fill it 
with Char-coals kindled, in the midſt where- 
of ſet your Melting: pot, with one Pound of 
Lead-oar, and four Ounces of Filings of Iron 
mingled together, and ſo blow to it ſtrong- 
ly with a pair of good Hand-bellows, till it 
be- well melted down ; then let the Pot be: 
taken out with a pair of Tongs, and ſet 
to cool ; when it is cold, break it, and 
knock off the brittle Cinder lying upon the 
Top of the Metal with an Hammer, till 
none be left but the malleable Metal, which. 
you may aſſay and refine in the Manner 
following: Take a little Teſt made as be- 
neath, and place it in the middle of your 
” I Chimney ; lay Aſhes about it, about fix In- 

ches broad, and as high, or- rather higher: 

than your Teft ; lay Bricks about the Aſhes 

to hold them up one Brick Thickneſs, and 

two Bricks broad, then lay about half a Peck 
4 Jof Char-coals upon the Teſt kindled, and 
when they are almoſt conſumed, and the 
Teſt red hot, put them by a little in the midſt 
„ over the Teſt, and lay over a piece of good 

Oak-wood about five Inches ſquare, and 

eighteen Inches long; lay it ſo upon two 

Tyle-ſheards, that it may lie about an Inch 
is and an half above the Teſt, then lay on 
a W more ordinary Billets and ſome Char-coals 
11 WU amongſt ; make the Fire about it fo ſtrong as. 
d Wl to roaſt a Pig, then blow to it a little, till 
„ If the Fire burn clear, then put upon the Teſt 
e two Ounces of your Lead, and blow to it 
y Wl gently, and in three quarters of an Hour, 


4 Ace Lead will be conſumed, and the Silver 
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will lie in the middle of the Teſt like a little 
Bead or Pearl; then put aſide the Fire, and 
let all be cold. ” 

Then you may weigh the Silver in a pair of 
Gdld- ſcales, and ſo caft it up how much there 
is in a Tun of Lead. I have thus try'd many 
Oars, and have found them to differ in Good- 
neſs of all Sorts, from forty Shillings worth 
worth of Silver in a Tun to thirty five Pounds 
worth of Silver in a Tun, and there is no 
Lead but it holdeth ſome Silver, yet it is not 
worth the Refining, unleſs it yield eight or 
ten Pound upon a Tun at leaſt. 

The Teſt may thus be made: Firſt, let 
a Smith make a Ring of Iron about four 
Inches wide, and two Inches deep, and a quar- 
ter of an Inch thick, and as wide above as be- 
neath, and without a Bottom. 

Then burn Mutton and Beef- bones in 
the Fire till they be white ; then beat them 
ſmall in a Morter, and ſearce them fine like 
Meal ; then with a little Beer or Water 
temper a ſmall Part thereof like Pap, then 
put ſo much more of the dry Powder by 
little and little, as will make it fo Riff that 
it will be made into a Ball, but remain 
clammiſh, betwixt Powder and Paſte ; then 
with a Peſtle ſtamp it gently into your Ring 
till it be Top-full, being fet upon an even 
Board, then. ſtamp it a little lower in the 
Middle, then at the Edges, and fmooth it with 
a ſlight Stone, or ſome round Glaſs, ſo ſet it 
in the Chimney Corner, to dry a Day or 
two, and it is ready for your Work, 
If you put a quarter of an Ounce of San- 
divert, and as much Salt-petre mingled toge- 
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your' Powder of Lead, and Filings 


ther with 
of Iron at your firſt melting, it will melt 


ſomewhat ſooner, and with leſs blowing, be- 
ſides that the Cindex will part cleaner from the 
malleable Metal. 

And if you want Char-coals, you may 
burn Wood in an Oven, and when it is red, 
and hath done ſmoaking, you may fet up the 
Oven-lid, and damp it. 

Or you may do the like in an open Chim- 
ney, and damp it in an earthen Pot, or cover 
it with Aſhes; or damp it ina Hole in the 
Ground, by covering it with 8 Cover, or with 
Aſhes. 

Any of theſe Coals will ſerve to make your 
Aſſays and Trials. As for DireQions for great 
Works here is nothing intended in this little 


Book; but only to be ſure whether the Work © 


will quit the Colt; which if it will, then Pro- 
ew for great Works will eaſily be brought 
to pals, 

And if you want Pots, you may be at choice, 
whether you will buy | a4 ſame at the Gold- 
ſmiths, or Potters in e who fell Hau- 
ders Melting-pots, or make them yourſelf by 
this Direction following : 

Take right Flanders Juggs, ſuch. as they 
uſually put Bottle-beer in, beat them to fine 
Powder, and ſearce them fine as Meal; take 
of this Meal four Pound, of the fine Pow- 
der of Tobacco-pipe Clay one Pound, temper 
them together with the red faitiſh Water, that 
iſſueth out of an Horſe Dunghil, beat it ſtrongly 
upon a broad Board with a Rowling-pin, till 
it be ſtiff Paſte, then faſhion your Pots upon 
a Piece of Wocd, turned like a Top, my 
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let the ſharp End of the Top be thicker and 
| Hatter than an ordinary Top; then ſet them 
to dry in your Chimney Corner a Day or 
two; when you | uſe them, ſer them in the 
Fire at the firſt kindling ; and fo let the Fire 
fteal upon them till they be red hot; then 
put in your Metal and Ingredients, and cover 
it with a Tile-ſheard, or cover of Iron, and 
ſo melt it down. - 


A AV. ; 
Wherein is foewed. the Operations of Tin. 


HIS Metal may be melted down like the 
Lead, only omitting the Filings of Iron; 
but when it is melted it is not malleable, till it 
be compounded with certain Proportions of 
other Metals, which I will not declare, be- 
cauſe it is a Secret of Weight belonging to 
the Pewterers Trade. | 

And as for refining of it, I am ſure it 
cannot be done by any Artifice ; for I ſuppoſe 
that I have try*d more Experiments about it, 
than any ten Men in England, becauſe that I 
faw the Refiners could not do it ; therefore I 
took the more Pains and Induſtry to bring 
it to paſs ; which if F could hate affected, 
do verily believe it would have proved a 
rich Metal; but the more I try'd the worſe 
I ſpeed, for at the laſt I melted Gold and 
Silver equal parts with the Tin, thinking 
| „ eee 
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thereby to bring it down into the Lead, and 
to make it to drive fair, and refine kindly, but 
all was vain, for the Tin poyſoned und con- 
ſum'd ſome of my rich Metals. a 
Now as there is no Hopes of any Royal 
Metal ever to be gotten out of this Mineral ; 
to ſupply the Shortneſs of this Chapter, I will 
ſhew a Way, how every one that hath a mind 
to meddle with theſe Aﬀairs, may have good 
poſſibility to enrich themſelves and their Poſte- 
rity ; and be out of Danger to undo them- 
ſelves, or to damnify themſelves in any Man- 
ner of Value that is conſiderable. ot 
For my Meaning is, in the taking in ha 
of this Task, to do Good to all, and Hurt to 
none ; and that no Man from henceforth ſhall 
need to be at a quarter of Charge, Study, or 
Labour, which | myſelf have undergone. 
; Therefore ſeeing that if the moſt ingenious! 
„ind exquiſite Ways be taken in the Deſign 
e I that Wit can attain unto, yet it is but an Ad- 
venture; for ſometimes all the Labour may 
be loſt, though not often, if good Heed be 
taken; and ſometimes Mines may be found, 
which will not quit the Charges to be wrought 
upon, | 
Therefore, as wiſe Merchants will not haz- 
zard all in one Bottom, ſo let this never be 
any Man's Deſign totally ; for now there is 
no ſuch need but they may do all that can be 
cone at ſuch ſpare Times, as any Gentleman, 
or Man of Quality, uſually ſpendeth in Haw- 
king, Hunting, Gaming, or other Pleaſures ; 
whereof he needs but ſet a part of that Time 
for theſe Purpoſes ; having the moſt part of his 
Work done to his Hands in this little Book, ” 
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If the Refiners ſhall grudge at me, for diſ- 
eloſing ſome of the Secrets of their Trade, 
I will anſwer them in this Manner: Firſt, I 
myſelf have ſpent the Time of divers Appren- 
tiſhips in theſe Affairs, and therefore claim a 
Privilege to diſcloſe my Experience for the 
public Benefits at my Pleaſure. | 
| Secondly, I affirm, that there can be no 
Damage to any Refiner, by the divulging of 
theſe Secrets; but on the contrary, a great 
Probability of much Gain to that Trade ; for 
that, here is nothing but the Skill to make 
the Aſſays diſcloſed for the Searcher's Satisfa- 
Qtion, before he take in hand great Works; 
which if he find Cauſe fo to do, I adviſe him 
to chuſe the beſt Workmen that he can get, 
and one that hath becn long experienced in 
theſe Works and in ſo doing he ſhall proſper 
the better in bis Deſign: and if every Year 
ſome increaſe of that Trade ſhall be enter- 
tained-in theſe Aﬀairs, as there is good Pro- 
bability they may; the reft will have Cauſe 
to give me Thanks for my Pains, rather than 
opprobrious Speeches. 
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2 CHAP: V. 
Wherem ts ſhewed the Operation of Iron, 


AS for the melting hereof, ſeeing that it 

is no Work to be done in the Chimney 
Corner, I will turn over the Reader to learn- 
the Practiſe thereof in every Country almoſt 
where he ſhall come, 

As for the Refining thereof it may be 
done in chis Manner: Take Filings of Tron 
two Parts, Antimony one Part, it will melt 
down like your Lead Oar ; take the pure 
Metal, which will be much more” brittle 
than the Lead was, and melt it with four 
times as much Lead as it weigheth, then 
refine it, as before is taught; if you know 
the Goodneſs of your Lead before, you may 
know the Augmentation out of the Iron, 
which will not quit the Charges out of any 
Iron made in theſe Northern Countries, nor 
yet out of Spaniſh Iron; but what it may 
do out of Iron made in the burning Zone 
know not; but I conceive it may do 
well, if any ſuch Iron can be found and made 
in that Climate. 

It is true, that good Gold may be ex- 
tracted out of any Iron, but not by any 
common Way, but by a tedious, laborious, 
and coſtly Way; and when all is done, 
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will be no Gain, unleſs it be in Conceit, 
which ſatisheth no Man, but thoſe who are 
of my Diſpoſition, who think Experience to 
be the greateſt gain in the World. 


Cc H A of ** 
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little pieces, about the Bigneſs of a Haze! 
Nut ; then lay a Leer of ſmall Char-coal 
an Inch. thick in your Chimney Corner; 
then lay on your pieces of Oar; then lay on 
more Char-coals an Inch and an half thick 
upon the Oar, then kindle and let the Fire 
burn out of itſelf; 

. Then beat it into ſmall e and mingle 
it with your Sandiver, and Saltpetre, as you 
did your Lead, without any Filings of Iron, 
and To melt it down as you did your Lead 
Oar ; only this Difference muſt be uſed, by 
Reaſon that. it is harder of Fuſion than the 
Lead Oar ; therefore you muſt lay the Brick: 
ſomewhat wider than you did for the Lead, 
that it may hold more Coals; beſides that 

ou muſt take the choiceſt Coals that can 
G pick d out, and no very ſmall ones amonęſt 
them; alſo you muſt have two Pair of Hand- 


Bellows, and two Men to blow very ſtronghj 
and ſo melt it down. 
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' As for the refining it is needleſs to ſhew 
the Manner; for no Copper in theſe Nor- 
thern Countries holdeth any royal Metal, that 


s conſiderable ; nejther, neliſh or Danizic 
Copper; yet in Regard that in ſome Mines 
in . there is generated Gold, Silver. 
and Copper, all in one Maſs of Oar ; and 
alſo. in Regard that if any Mines of Cop- 
der ſhall be diſcovered in Virginia, or other 
Southern, Countries, there is ſome good Pro- 
bability that it may contain royal Metal; 
therefore I will ſhew the Manner how to re- 
ine it, and alſo to part the Gold from the 
Silver, if it contain both together. 
Firſt, melt one Ounce of Copper with 
four Ounces of ſuch Lead as you know the 
Goodneſs of before; then refine it, and by 
the Augmentation, you ſhall know the Worth 


of the royal Metal contained in the Cop- 
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If you would try whether the Copper con- 
fained any Gold in it, put the Aſlay, viz, 
the little Bead or Pearl of Silver into good 
Aqua-fortis well purify'd before, and if all 
diffolve then the Copper held no Gold; but 
if it leave a black Powder undiſſolved, that is 
Gold ; for Lead holdeth no Silver that hath 
any Gold in it at all ; therefore it is evi- 
dent that the Gold came out of the Cop- 


But if it happen, as often as it doth in 
the refining of baſe Metals, eſpecially Tin, 
Iron, and Copper, that the little Bead, or 
Pearl remaining in the middle of the Teſt, 
is not bright and ſhining, like the Eye of 
a Bird, or Fiſh, but rough, black, and full 
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of Scurf ; then if it be but a little in Quan. 
tity, and that the Teſt be not crack'd, nor 
full of Clifts, then put to. it ſome more of 
the fame Lead, whereof you know the Good. 
neſs, and drive it off again as you did at 
the firſt; and re-iterate this Work till the 
Aſſay be pure and clean like a little Pear, 
or Bead, as it ought to be. 

But if it happen that the Teſt is very 
foul, as often it cometh to paſs in the Re- 
Hning of ſtrange Minerals, as Marcaſites, 
and eſpecially thoſe which the Maineraliſts 
call by the Name of Devils Dirt; then 
there is no Way but to let all cool; and 
then to dig it out, and with more Lead to 
- melt it ayain in a Pot, and then to let it 
cool, and then to break the Pot, and to 
deat off the Cinder with an Hammer, till 
you come to the malleable Metal, and you 
may be aſſured that no Royal Metal will 
ſtay in the Cinder but ſink down into the 
1 through an Attractive Virtue betwixt 
m. ; 7 
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c HAP. VI. 
Wherein is ſhewed the Operations of Silver. 


S for the melting thereof, when it is 
found in the Mine of Lead, the Ope- 
ration is taught in the Chapter of Lead; 
but if it be found by itſelf, or mix'd with 
Gold without Lead, as many times it 
cometh to paſs, then it is to be beaten to 
Powder, and mix'd with Sandiver, and Salt- 
petre, without any Filings of Iron, and fo 
melted down like the Lead Oar ; only 
the Fire muſt be ſomewhat ſtronger. _ 
Then it is to be melted with four times 
as much Lead, whereof you know the 
Goodneſs; and ſo to be refined, as before 
is declared, 

But whereas ſometimes this Oar is fo 
ſtrongly mix'd with Sparre, and ſtony Sub- 
ſtances, that it cannot be ſeparated there- 
from, by any common Manner of Work 
uſed by the Refiners, then this Courſe is to 
be taken with it : Firſt, beat it into ſmall 
Powder, then waſh away with Water the 
greateſt part of the Terreſtreity and Filth; 
then dry the Powder, and uſe it in this 
Manner 


Firſt, melt four Ounces of Lead, and 
when it is melted, put to it four Ounces of 
Quick- 


any A rtifice whatſoever: but the Silver, if 
any there be, will forſake the earthy 


in the rand to Eng ne or Silver, 


CY 
Quickſilver, made hot in another Melting. 
pot: but let the Lead be almoſt cold before 


You t it to the Quick-ſilver; but yet it 
be done” whillf that the Lead 55 l. 
a: * 


This done, caſt it into 8 Morter, ſet 
warm before upon Embers, and it will be 
like Pap; then preſently with a Peſtel, la- 
in one Ounce of your Powder, or 

two at the moſt, till it be Wed 

or ſo much thereof as will incorporate ; fo 
the ſtrong and earthy Subſtance will not in- 
corporate with the Lead and Quickſilver by 


and ſtony 
Subſtance, and join itſelf with the Lead and MY 
er by an attractive Virtue. T his : 
; put it altogether into a Melting pot, d 
with a little Sandiver and Saltpetre, and melt ; 
it down as you did the Lead Oat; only this W * 
muſt be obſerved, that the Fire muſt be more Ill ® 
mild at the firſt a great deal, till the Quick- 1 
ſilver be evaporated, and more ſtrong at the 
laſt, that all may flow well together. Then 
rok out the Pot, and let it cool; then break 
it, and with a Hammer beat off all the Cin- 
der and Scurf, wor Ong 19 left Na malle- 
able Metal. 

Then refine it according to t che Common 
Man r before declared, and caſt up with 
Pen the Augmentation that is more 
than the Lead yieldeth of itſelf: And if 
there be no Augmentation, then that Mi- 
neral Stone contained neither Gold nor Sil- 
ver; for this is the mcſt exquiſite Way 


Which 
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which is hard to be reduced to a metallical 
Body, through being ſtrongly mixed with 
either corroſive Subſtances, or any other 
Filth which hindereth it's Reduction: There- 
fore if this Way fail, you may ſet your 
Heart at reſt for the ſeeking out of any 
other Devices whatſoever, though the gli- 
ſtering Sparks contained in the faid Mi- 
nerals do never fo 1 you ; and 
you may conclude with the old Saying, that 

all is not Gold that gliſters. | 9 
But if it proſper, and yields any Augmenta- 
tion that is conſiderable ; then if you deſire to 
know whether there was any Gold mix'd with 
the Silver, as oftentimes there is, where Silver 
is found without Lead, then put the little 
is IM Bead, or Pearl of Silver, which remained on 
+ W the Teſt into Aguafartis, and if all diſſolve, 
t then there is no Gold in that Mineral; but if 
a black Powder remain, then that is Gold, 
Ml * Quantity may be found by farther 
Tlal. 35 r 
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Wherein is ſhewed the Operation of Gold, t 
and real Experiments whereby any Man - 


may preſently try «whether any Pieces of 
Gold be true or counterfeit, without dt. 
Facing or ty the Form thereef. 


AS for FR aſs of it ; if it be found 
mix'd with Silver Oar, as oftentimes it 
cometh to paſs, then it is to be melted, re- 
fined, and parted from the Silver, with Aqua: 
fartis, as is before declared; and if there be 
not five times as much Silver as there is 
Gold in the Compoſition, then you muſt 
put to ſo much, or elſe the Aguafortis will 
not diſſolve it. 

But if it be found in Grains or Powder, as 
oftentimes it is, then you muſt put to it Bo- 
rax inſtead of Sandiver and Salt-Petre, and ſo in; 
melt it down as you did the other Oars before 
mentioned, 

Now as this Metal is the moſt rich of all 
the reſt, and moſt thirſted after, I will en- 
large my Diſcourſe for the gaining of Means 
to find A out ; alſo T will ſhew the Reaſon 
why this ro al Metal i is many Times found 
— of it el, with little or no Mixture of 
other baſe Metal with it. 1 
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And firſt, whereas it is often found in the 
Gnd in Rivers, let no Man think that it 
could be generated there, but that the ſwift 
Motion of the Water from the high Moun- 
tains, brought it thither, with Earth and alko- 
gether, till ſuch Time as the Motion of the 
Water grew more ſlow ; and fo according to 
it's Property, being not able to carry forward 
ſtill both the Subſtances, did ſtill carry the 
Earth with it, and let the heavier Body fink, 

Therefore I would have thoſe that have Oc- 
caſion to deal in the hot Countries where 
Gold is uſually generated, to make trial in 
al ſuch Rivers which run from great Moun- 
tains with a ſwift Courſe in ſuch Places, 
where the Motion of the Water beginneth to 
grow flow. 2 
And for this Purpoſe he may have a little 
"” Wucket of Iron that will not lie in the Bot- 
om, but on one ſide, which Side muſt have a 
hoe like a Shovel; ſo that being drawn 2 
ttle forward, as it lies in the Bottom it will 
Il itfelf with Sand: Which you may try by 
inding it with Quickſilver whether it con- 
Ein any Gold: For if there be any Gold in 
Sand, it will mix with the Quickſilver 
illingly : Then you may waſff away all the 
ind, and ſtrain the Quickſilver through a 
kin of Leather, and if any Gold be ga- 
ered into it, there will remain a Ball in the 
ther: Then you may evaporate the 
uickfilver from the Ball in a melting Pot, 
d ſo melt down the Gold with a little Bo- 


Alſo ſometimes Gold is found in Rivers, in” 
aud Prder and Grains, far diſtant from any 
K 2 Mountains 


— 
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Mountains, of ſwift Motion of Water: Th. 
plainly demonſtrates that the Earth thereabout 
contains Gold, a Thing uſually in hot 
Countries, and that the Water in that Place 
had a convenient Motion to wear away the 
Earth, and to leave the Gold behind; and 
this is manifeſtly ſeen by Experience where 
they waſh whole Mountains of Earth with 
Water, thereby to ſeparate the Gold from 
I. I e 7 ant 

Now as I have formerly affirmed that all 
Metals in general are generated of the clam- 
my and glutenous Part of the ſubterrancal 
Vapours ariſing from bituminous and ſulphu- 
rous Subſtances, kindled in the Bowels of the 
Earth, it behoveth me to ſhew how Gold, 
uch a fixed Subſtance, can be found pure 0 
itſelf, and not mixed with other baſe Me- 
And the Reaſon of this no other 
but becauſe that all other Metals whatſoeve 
will putrify in the Earth in Length of Time 
and turn to Earth again ; but Gold will neve 
putrify by Reaſon of it's excellent Compoſ 
tion, being made of a balſamic Sulphur, ot 
Fatneſs, which is incombuſtible, and differet 
from the Sulphur or Fatneſs contained | 
other Metals, even as natural Balſom differe 
from all other Oils, and fat Subſtances : & 
that though it be an Oil in ſhew, yet it wi 
ſink in Water, whereas all other Oils vi 
ſwim upon the Top of the Water, 

And this is the Cauſe why Gold ſinketh ( 
eagerly in Water, which may be proved | 
weighing: a twenty Shilling Piece of Go 
againſt a Braſs Weight, and then N * 
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Scales fink in a Baſon of Water three or four 
Inches deep, the Gold will there over-we gh 
the Braſs about nine or ten Grains by Reaſon 
ace Ml that the Braſs is more inclined to ſwimming 
the MW through the combuſtible Fatneſs or Sulphur 
ind in it's Compoſition ; and. as for the twent 
ere Shilling Piece, ſo for any other Piece, of 
ith Gold whatſoever according to it's ſeveral 
om Braſs Weight you may in like Manner try 
whether it be true or counter feit. . 
Now whereas the Subſtance of Gold is 
not ſubject to putrify in the Earth by, any 
Length of Tims: it is probable enough that 
other Metals mig. be generated with it at 
the firſt, and afterward putrified and conſumed 
from it in Length of Time, leaving the Gold 
pure, | 
| oo J have drawn Iron, or a Subſtance 
much like to Filings, or Atoms of Iron out 
of grain Gold that was brought from Guinea 
with a Load-ſtone, which ſeem'd to be Iron 
not fully putrified and turned into Earth; 
And the Reaſon why the hotter the Coun- 
try is, the richer the Minerals are, can be no 
other but the ſame, that roaſted Meats are 
ſweeter than boiled Meats, or raw Meats ; 
The Reaſon whereof is plain, for that the 
rawiſh and unſavory Part is exhaled by the 
Heat of the Fire, leaving the ſweeter Part 
behind. r 
Even ſo in hot Countries, all that Part of 
the ſubterraneal Vapours, which here is 
condenſed into Lead, and other baſe Metals, 


fon of the Heat : But is all or moſt Part there- 
of exhaled out of the Mines, leaving behind 
0 K 3 the 
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can there have no leave to congeal, by Rea- 
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the royal Metals, whoſe Property is to coa- 
gulate with Heat: Whereas the Property of 
the baſe Metals is to evaporate with Heat 
and to congeal. | "2 

The contrary Opinion to this; namely, 
that the Subſtance of the beſt Metals are con- 
vertible into royal Metals by Heat and Di- 
geſtion, hath filled the World with falſe Book: 
and Receipts in Alchymy, and hath cauſed 
many Men to ſpend much Money, Labour, 
Study, and Charges to no purpoſe. 

For I know, by good and long Experience, 
and by may accurate Trials, that Quickſilver, 
the moſt friendly Mineral. -= the royal Metals, 
can by no Means, or Artifice whatſoever, be 
3a or coagulated into either of the royal 

etals. Alſo I have found ſince, that no 
Author of Credit or Reputation teacheth any 
ſuch Thing ; but, on the contrary, condemns 
all ſuch Operations to be falſe, _ 

For the Subſtance of the royal Metal is 
quite contrary to that of baſe even 
as the fixed Salt of any Vegetable, is different 
from the volatile or fugitive Salt of the ſame. 
Yet I don't deny but by Art there may be 
drawn ſome ſmall fixed Partout of the baſe Me- 
tals, which may be converted into royal Metal, 
though with much Labour, Charge, and Loſs. 

For as a Tree, or other Vegetable, being 
burned, doth yield a fixed Salt, or Aſhes, ſo 
the baſe Metals do contain ſome ſmall Quan- 
tity of Matter, of the (ame Nature that the 
royal Metals are compounded of. 
And, for the further Satisfaction to the 
Reader, I will ſhew, in the next Chapter, a 
true Receipt how to make true Gold, if 
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all Trials, and having all Properties, active 
ind paſſive, which true natural Gold hath 
but, inſtead of Gain, Loſs will be ready to 
follow the Work. 


— — 
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herein is ſhewed bow true and perfef? Gold 
nay be made by Art, with Loſs to the 
r Eman. 


Thus I wrought. 


| Took 8 Ounces of Regulus of Iron and 
Copper, made as beneath is declared, and 
16 Ounces of common Sublimate, bought at 
the Apothecaries, and made theſe Ingredients 
into fine Powder; firſt ſeverally, and then I 
ground them well together upon a Marble 
Stone, and ſo put them into a Retort of Glaſs, 
and drew from them firſt an Oyl, then a Sub- 
ſtance like Butter, and laſtly a yellow Subli- 
mate, tincted with the Tincture of Iron and 
Copper, which yellow Sublimate I rectified three 
or four Times, till it was very pure; then I 
mixed it withequal Parts of an Amalgam of Silver 
and Quickſilver, made as beneath is taught, and 
put it into another Retort of Glaſs, and forced 
away all but the Silver, which remained like 
yellow Horn; this yellow Silver I amalgamed 
again with new Quickſilver, and ſet it in 
gentle Heat about a Week, then in a very 

Sm ſtrong 
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frang Heat for ſix Hours; ſo that the Quick. 
filver roſe up, and fell down again upon the 
Silver, till ſuch Time as it had carried up all 
the Silver from the Bottom of the Glaſs, inte 
Branches like Trees; then I melted down the 
Silver, and fined it, and parted it with Aqua- 
fortis, and had diverſe Grains of pure and 
good Gold, abiding all Trials; but the Quan- 
56 would not pay for balf the Charges and 
abour. 

| I made the Regulus thus: I took 4 Ounces 
of Tron in ſtub Nails, and made them red hot 
in a Crucible, and then I put to it 8 Ounces 
of crude Antimony, and melted it down, and 
when it was well and thin melted, J let it 
cool in the Pot, and ſo knock'd off the Regulus 
from the Lop or Cinder, which lay upon the 
Top of it; * I did the like with 4 Ounces 


of Copper, in thin Plates; and then I mixed 


equal Parts of theſe two, and melted them 
three or four times, every time caſting into 
the Pot half an Ounce of Saltpetre, as it was 
in melting, tc pur fy it, till it was pure and 
bright almoſt like Silver, but et brittle, ſo 
that I could beat it in a Morter to fine 
Powder. 

The yellow Silver that was like yellow 
Horndid amalgam, with much Difficulty and 
Grinding, with Salt and Vinegar, and ſome 
of it was loſt, do what I could ; but the firſt 
Silver was water Silver, which I bought at 
the Refiners, out of which they had taken all 
the Gold before ; this did amalgam very 
caſily; then I ſtrained it to a Ball through a 


Leather Skin, and ſo mixed it with the yellow 
| Sublimate 
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ublimate that was tinted yellow with the 
Tincture of Iron and Copper. 

The Proportion of the "Quickſilver to the 
Silver was five or ſix Parts to one. 

If any one doubt the Truth of Alchymy, he 
may be fatished by this Trial ; but, inſtead 
of Gain, he ſhall pay for his Learning, by 
going away with Loſs, 

I do not deny but there are Works of leſs 
Loſs and Charge, yet none of. them lucrous, 
by reaſon. of the Change of Times. 

For if any one will uphold me as good a 
Leaſe, or Purchaſe of Land, as I can prove 


by credible Records, hath been had in former 


Times for an Ounce of Gold, I will under- 
take to make an Ounce of Gold by Art to 
pay for it, and yet have a good Bargain. 

But the Difference of Times hath con- 
founded this Art, as may appear more plainly 
beneath. 

Firſt, In ancient Times a Man's Work was 
not worth above a Penny a Day, which now 
is worth two Shillings and Sixpence a Day, as 

my appear by ancient Records for Buildings, 

the like; ſo that there is thirty to one 
Lok ; in the Workmanſhip, 

Secondly, Then Coals, Veſſels, and other 
Things neceſſary for theſe Affairs, did coſt 
little in reſpe& of the Charge now. 

Thirdly, When the Gold was made, 
would then have bought thirty or forty times 
as much, either Lak. Leaſes, Victuals, or 
Workmanſhip, as now. 

So I conclude, that then the Owners of 
this Art might gain thirty or forty for one, 
and yet now they ſhall looſe extreamly.. 

K 5 C HAF. 
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Whetein is ſhewed the Operations of inferior 
| Minerals. 


S for theſe baſe Minerals, viz. Cinabar 
natural, Antimony, Sulphur, Auripig- 
ment, Arſenick, Talcum, * Glaſs, 
Emery, and many other Things of like Na- 
ture, becauſe they are of ſmall Value, and 
not worth the ſeeking for on purpoſe, I will 
omit further to diſcourſe, of them; if any 
Man ſhall find them, or any of them, by ac- 
cident, let him uſe his own Pleaſure, Skill, 

and Induſtry in the proceeding of them. 
| _ _ Nevertheleſs, becauſe Cinabar natural may 
contain much Quickſilver, which is very uſe- 
ful for many Things; and may prove as bene- 
ficial as a good Mine of Metal, eſpecially if it 
be found in great Plenty. I will therefore ſhew 
the refining Separation, and purifying of the 
fame in ſmall Proportion; ſo that if it ſhould 
be found a profitable Work, then the Finder 
thereof may proceed to a greater Work. The 
firſt Thing then to be done, is to conſider of 
the Weight thereof; if it be very ponderous, 
Teddiſh in Colour, and full of clear Streaks, 
ſhining almoſt like the Streaks of Antimony, 

then it is a good Sign of a rich Mine. 

The firſt Trial to be made thereof, is to 
weigh a Piece thereof, and ſo put it into a 
; gentle 
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gentle Fire, for an Hour or two, that it may 
be only red hot ; then let it cool, and weigh 
it again; and fo, by the Lightneſs thereof, 
being compared with the former Weight, 
wu _ judge ſomewhat of the Richneſs 
thereo 
7 Then take a Pound thereof, and dent it into 
fine Powder, and mingle it well with as much 
unſlect Lime, put it into a Retort of Glaſs, 
luted with Potters-Clay, and ſome Horſe- 
* Dung, well beaten and tempered together; 
len ſet it in a little Furnace in your Chimney 
5 Corner, and force it with Fire twelve Hours ; 
* let it be kept red hot the laſt four Hours; and 
i if let the Noſe of the Glaſs enter into another 
ll WW Guss, filled almoſt full of Water, in ſuch 
Yy manner, that the Vapours of the Oinabar muſt 
4 needs enter into the Water, for the better 
|, Condenſation thereof into Quickſilver, 

This done, ſeparate your Quickſilver in the 
Bottom of the Water, and dry it and weigh 
* it; if you find the Quantity conſiderable, then 
you may proceed in this manner. 

, Firſt, Make a Hole in the Earth, with very 
good tempered Clay that will hold Water, 
and let it be narrow in the Bottom, and wider 
and wider above to the Top, to the Breadth 
of two, three, or four Yards; then fill the Pit 
with Water, and lay over it Bars of Iron, of 
ſufficient Strength and Thickneſs to bear the 
Burthen that muſt lie upon it; and then let 
them lie ſo near together, that the Stones and 
Wood cannot fall through; then lay there- 
upon a Leer of dry Wood, and a Leer of your 
red Stone, not broken ſmall; and ſo do again, 
till it be a Yard thick, or more; then give 
ire 
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Fire to it on the Wind- ſide, and go away out 
of the Danger of the Fumes, till you ſee afar 
off that the Fire is: finiſhed and burned quite 
QUE 75 | 251 : 

Fhen repair to your Work, and let out 
the Water through a Pipe of Lead, which 
ſhould: be formerly laid almoſt at the Bottom 
of the Pit, into another Pit near to it, made 
ſo deep that it may receive the Water; and in 
the Bottom you ſhall find great Store of Quick- 
| Glver, if the Mine was good. 

The Water may be pumped. up again, to 
ſerve the next Day for the ſame Uſe; and you 
need but to take up a few of the Bars of Iron 
every Day, to go down into the Pit, to take 
out your Quickſilver, and ſo lay them down 
again. 
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Wherem is ſrewed the Wa to find out Pit: 
Coal; alſo the natural Cauſe of the Gene- 
ration of them, by a plain Demonſtration, 


THO U-GH this Mineral be of ſmall Value, 

yet if a good Mine thereof ſhall be diſ- 
covered in ſome particular Places of this Land, 
the Benefit thereof will far exceed the Profit 
of any Metal Mine ufually found in , theſe 
Northern Countries, by reaſon that Wood is 
ip greatly decayed. of late Years; that were it 
v1 not 
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not for this Help, many People would be in 
danger to be ſtarved, 

The firſt Thing, therefore, which I would 
have to be diligently obſerved is, that this Mi- 
neral is uſually found in Ground that is prone 
to bear Wood and "Thorns; and not in the 
very fertile Grounds, nor yet in the extream 
barren Grounds, but of an indifferent Ferti- 
lity, and in Grounds that are uſually flower in 
their Growth in the Spring Time, than the- 
ſertile champion Countries by a Week or a. 
Fortnight. | 

Alſo the ſaid Grounds are prone to bring 
forth large Cattle, and well horned ; but not 
to feed the ſaid Cattle without a long time, nor 
yet will they ever be very fat upon the ſame 
Ground, Alſo the Springs iſſuing out of the 
ſaid Grounds, are apt to colour the Earth 
2 at their Orifice, like unto the Ruſt of 

ron. 

Alſo the ſaid Spring Water being boiled, as 
before is taught, doth uſually yield: a black 
Reſidence. - l 

Alſo if you bury a new Bowl of pure white 
Wood in the ſaid Grounds, from March till 
Midſummer, with the Mouth downward, it 
will be coloured blackiſh with the ſubterraneal 
Vapours.. 

I had a Receipt given me, for this Purpoſe, 
by one that, for his great Experience and ex- 
cellent Skill in natural Cauſes, ſeemed to be 
one of Nature's Darlings; which, becauſe IL 
have not tried, for want of Opportunity, I 
will commend it as a very probable Sign, and 
give ſuch. Cautions,. that any Man _— 
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ſure of it, before he try his Fortunes by digg- 
ing or boaring, or any chargeable Way. 

And this was his Direction: About the 
Middle of May, when the ſubterraneal Vapours 
are ſtrong, which may be diſcerned by the Fern, 
which: about that time will ſuddenly grow out o 
the Earth in a Night or two, alms/t an Hand- 
ful in Length, then take a pure white Piece o 
Tiffany, and wet it in the Dew of the Graft, 
which is all of that Spring*s Growth, and not ſpoiled 
with Cattle, nor other Thing, than wrig out 
the Dew from it, and do fo five or fix Times, 
and if there be Coals, the Tiffany will be a little 
blacked, and made foul with the footy Vapours 
* through the Coali, and condenſed among /! 

e Dew. 1 

Now, to be ſure not to be deceived, do thus: 
Firſt try where there are Coals, and if you find 
the Signs avoveſaid, yet truſt not to the Ex- 
periment, till you have tried where there is no 
Coals in ſome other Place, wherein it behoveth 

to try in diverſe Places, till you find a 

lace where the Tiffany is not ſoiled at all; 

then you may be ſure that the Experiment is 
true and infallible. 

I uadmoniſh him that ſhall try with the Tif- 
fany upon the Dew, to let his Hands be waſhed 
before with Soap and hot Water, and wiped 
with a pure 'white Cloth, till they will not 
foul the Cloath at all; elſe if they ſpend their 
Money 'in digging, and find nothing, they 
may thank their foul Fingers for that Mil- 
fortune. | | 

As for the natural Cauſe of the Generation 
of Coals, this Demonſtration following doth 
make it manifeſt, - 

| Take 
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Take a Piece of the black fat Earth, which 
is uſually digged up in the Weſt Country, 
where there are ſuch a Multitude of Fir-trees 
covered therewith, and which the People uſe 
to cut in the Form of Bricks, and to dry 
them, and ſo to burn them inſtead of Coals; 
uſe this Subſtance as you. did the other Earth, 
in the Beginning of the Book, to find out the 
natural Cauſe of Rocks, Stones, and Metals ; 
and let it receive the Vapours of the combu- 
ſible Subſtances, and you ſhall find this fat 
Earth hardened into a plain Coal, even as you 
found the other lean Earth hardned into a 
Stone. | 

Whereby it appeareth, that Nature doth 
the ſame thing in the Generation of Coals 
under the Ground, by the indurating of a fat 
Earth with the ſubterraneal Vapours, which 
are apt to work a various Effect, according 
to the Subſtance which they meet withal, 

Now, whereas ſome of inquiſitive Diſpoſi- 
tions will defire to know the natural Cauſe of 
that fat Earth, generated in ſuch ſubterraneal 
Caverns, let them be pleaſed to conſider that 
ſuch Places, in former Times, have been the 
Superficies of the Earth, and afterward have 
been covered by the Sea with other Earth; 
which may be demonſtrated by two Ways. 
Firſt, It is evident that the Mines of Coals d) 
lie in ſome Places higher, and in other Places 
lower, lively reſembling the Superficies of the 
Earth, which is never directly equal, but 
every where various. 

Secondly, Every one may ſee in the Weſt 
Country, where ſuch a Multitude of Fir- trees 
do lie covered ſo deep in the Earth, that the 

Superficies 
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Superficies of the Earth is deeper now than it 
was in former Ages, when thoſe Trees were 
brought thither by the Sea; for it is evident 
that they never grew there; ir, for that 
there groweth no Fir-trees in that Country ; 
fecondly, that they lie croſs, and in ſuch un- 
cooth Manner, that no human Strength could 
ever imitate nor parallel, by any Divice what- 
ſoever, | 

Alſo they may ſee the Power of the Sea, to 
alter the Superficies of the Earth, by the Mul- 
titude of Earth there laid ſo many Yards deep 
upon the Top of the Trees. 

Alſo they may ſee that the Sea doth make 
the Difference of the Nature of Earths by it's 
various Motion, as well as the Unevenneſs 
thereof by Hills and Vallies; for there they 
may ſee, that ſome Earth will burn, and ſome 
will not burn, being both Sorts brought thither 
by the Sea, as appeareth evidently by the for- 
mer Diſcourles, 

Alſo the Sea never reſting, but perpetually 
winning Land in one Place, and loſing in an- 
other, doth ſhew what may be done in Length 
of Time, by a continual Operation, not ſub- 
ject unto Ceaſing, or Intermiſſion. 


CHAP. 
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CHAP. XII. 


WWherein is ſhewed a perfect Way to ry 
what Colour any Berry, Leaf, Flower, 
Stalk, Root, Fruit, Seed, Bark, or 
Wood will give; alſo a perfett Way 10 
make Colours fixed, which will not abide 
the ordinary Way. 


H RE I muſt confeſs a manifeſt Digreſſion 
from my Subject ; yet in regard of the 
great Benefit which this Experiment may 
bring to the _— out of the new Plan- 
tations, and other Places, where it is very 
probable that many of theſe Things be hidden 
and unknown, I will crave Pardon, for that 
my Intent was chiefly to prevent the Loſs of 
thoſe Things, which may do much Good, 
were it not through Ignorance, or Negli- 
gence. a 
Firſt then, take half a pint of Water, and 8 
half a Pint of Float, made as beneath, Two- 
r. Weight of Allom, 12 Grains of Tar- 
nely beaten, put all into a Tin Veſſel, 
which is better than Earth, Lead, or Copper ; 
ſet it on a Trivet, to diſſolve the Allom, upon 
a gentle Fire; as ſoon as it beginneth to boil, 
take a Piece of white Wollen Cloath, well 
ſcoured with Soap, Fullers- Earth, or Lee, or 
altogether, to take out the Greaſe of i it, being 
well waſhed out with fair Water, and then 
dried 
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dried in the Air or Sun, not by the Fire; the 
Cloth muſt weigh but half an Ounce ; then 
tye a Thread to the End of the Cloth, and 
when the Liquor beginneth to boil, then put 
in the Cloth, and let it boil an Hour; then 
take out the Cloth, let it cool, waſh it in 
two or three Waters; then take any Berry, 
Leaf, Flower, Stalk, Root, Fruit, Seed, 
Bark, or Wood, and bruiſe them well; put 
them in fair Water, and boil them with a 
gentle Fire, to extract the Tincture; then 
put in the Cloth formerly prepared, which 
will ſhew what Colour they will give, 


To make the Float, 


Boil an Hogſhead of Water; then caſt in a 
Buſhel of Wheat Bran; then draw the Fire; 
then let it ſtand three or four Days, till it 
grow ſoweriſh. | | 

But for ſmall Trials a little will ſerve, ob- 
—_— Proportion between the Water and the 
A Proportion muſt be obſerved in the allow- 
ing of all Stuffs before they receive their Co- 
lours. Fir/t, The Proportion of Allom to the 
Water; which is one of Allom to ſixteen of 
Water, and Float. Secondly, The Propor- 
tion of the Tartar to the Allom; which is 
one of - Tartar to four of Allom. Third, 
The Proportion of Allom to the Cloath ; 
which is one of Allom to five of the Cloath. 

Note, That all Silks muſt be allomed cold, 
. or elſe they will loſe their Luſtre, | 


The 
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The Way to find what Tinfnre is hidden in any 
Yagetable, or in any Part thereof. 


Take the Vegetable, being cut green, and 
ſtamp and grind the ſame, as if it were to 
make Juice thereof ; then preſs out the ſuper- 
fluous Moiſture ; the Remainder make up in 
Balls, and lay them up together, that they 
may gather a little Heat; but let them not 
heat too much, for then they will turn to 
Dung. Theſe being ſufficiently fermented, 
my be dried, and afterwards uſed as Oad is 
uſed, 


Another Way, as Indico is made. 


Make a Pit with Timber and Boards, 
about a Foot deep, and as wide and as long as 
you pleaſe, being well clayed in the Bottom 
and Sides; then fill this Pit with any Vege- 
table cut green ; then put as much Water to 
it as will cover the Herbs; let it ſtand expoſed 
to the Sun two or three Days; then with a 
Plug at the Bottom draw out all the Water, 
and caſt it away ; then fill the Pit again with 
freſh Water; and when it hath ſtood the like 
Time, draw it away as the former. This do 
lo often, till you find that the Herb will be 
eaſily brought into a Mucilage; then it muſt 
be trod, and beaten with wooden Inſtruments 
like Rammers, till it will all come to a Mu- 
cilage; then it muſt be taken and wrung 
through Hair Sieves, like Caſſia Fiſtula extract- 
ed, to keep the great Stalks and Fibres from paſ- 
ing through; afterwards the Muci'age * 

t 
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that paſſeth through muſt be dried in the Sun, 
and fo formed into Cakes like to Indico, 


Another Way. 


Take the Vegetable cut green, and ſtamp 
and grind it; then take an Hogſhead and fill 
it, with half Water and half bruiſed Herbs; 
ſet it out of the Sun, with the Bung-hole open 
two or three Inches, till it ferment and work 
like Wine or Beer ; after it hath done work- 
ing the Herbs will fink, which at the firſt 
did ſwim, and the Liquor will grow a little 
ſoweriſh ; then let it be ſet abroad in the Sun, 
and brought into Vinegar, as Wine and Beer 
is brought into Vinegar; and then that Colour 
can never be ſtained with other Vinegar, or 
Urine, becauſe it is ſufficiently impregnated, 
and it's Appetite ſatisfied with it's own proper 
Vinegar, When it's Subſtance is thus turned 
into Vinegar, the clear Vinegar muſt be 
drawn from it; the Remainder muſt be uſed 
as the former Indico, and ſome Water to 
that, to be ſure to fetch out all it's tartarous 
Mucilage, muſt be put to the Vinegar, and 
dried away in the Sun, and ſo they come like 
Indico : In tinfturam tartarizatum fixam de 
occulto in manifeſtum. 

And whereas Barks, Woods, and Roots 
are of a dry Compoſition, and will not fer- 
ment of themſelves with Water, like green 
Herbs, or Vegetables; therefore they muſt be 
well ground, or thin ſhaven, and there muſt 
be added, inſtead of Water, Juice of Grapes, 
| Pears, Apples, or Wort made of Malt, or 
other Grain, to which the Wood, 3 or 
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Roots muſt be put. Let them ferment toge- 
ther, and afterwards be turned into Vinegar ; 
then the clear Vinegar muſt be extracted; 
the Reſidue of the Tincture muſt be extracted 
with freſh Water, and both of them muſt be 
breathed away in the Sun, as before, and fo 
brought in it's perfect Tincture. | 

By what hath been declared in this Chap - 
ter, it may appear to every one having 
an inquiſitive Diſpoſition, what is the true 
natural Cauſe why ſome Colours are fixed, 
and will- not ſtain with Vinegar, Urine, nor 
yet fade with the Air; which hath in 
it a certain Acetoſity, or ſharp, airy Salt of 
the Nature of Vinegar, which thoſe Tinctures 
draw to them, which have not their Appetites 
fully ſatisfied before with ſuch ſpiritual or airy 
Salts. And this is further manifeſt ; for that 
all ſuch Tinctures which are moſt firm and 
fixed, and are not ſubject to Staining or Fad- 
ing, being taſted upon the Tongue, may be 
felt ſomewhat ſharpiſh or ſoweriſh. 

And the Cauſe of this appetitive and at- 
tractive Virtue in Colours, is no other but 
the very ſame which is betwixt the Load- 
ſtone and Iron; for take the Load-ſtone and 
burn it till all it's blue Vapour be exhaled, 
and it will draw no more Iron; thereby 
ſhewing plainly, that it was that airy Salt, 
tinted with the veneral or vegetable _ 
neſs, which the Iron thirſted after, to ſatisfy 
it's thirſty dry Nature and Conſtitution, 
which it got by it's Calcination and Fuſion, 

And the like Attraction may be diſcerned 
by the intellectual Eyes, in any thing that is 
ſtrongly burnt; ſo that all Spirits are 2 | 
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As Lime will draw the airy Subſtance to it, 
and thereby quench itſelf; alſo Tartar 
burned, and laid in the Air, will draw the 
ſharper Part of the Air to it, and thereby 
diſſolve itſelf ; and, in fine, all corporeal Sub- 
ſtances, the more they have loſt their ſpiritual 
Parts by natural or artificial Operation, the 
ſtronger is their attractive Virtue. 

Now, inſtead of filling the Reader's Head 
with Proclamations, I will conclude my 
Book with giving Eaſe to his Memory, by 
preſcribing what Neceſſaries he is to provide 
for the accompliſhing of his ſeveral Deſigns, 
in his Voyages, or Plantations, whither his 
Occaſion ſhall draw him. 


Aud firſt for him that will only try his Fortunes 
in the Searching for Minerals. 


He will need nothing but two or three Pip- 
kins, two or three Urinals, an Iron Pick-axe, 
well ſteeled, a Spade and Crow of Iron, if he 
wilt be at the Charge thereof, but there is 
no great Neceſſity; alſo if he be not ac- 
quainted with the- ſeveral Oars of Metals, it 
will be convenient that he take: with him a 
little Piece of every Sort of Oar, or ſo many 
ſeveral Kinds as he can get. 


And for bim that would proceed further, to try 
the Value of them himſelf, he muſt provide 
theſe Things following. 


A Grate of Iron of a Foot broad; ſome 
Bricks, two Pair of Hand- Bellows, a 
Pair of Tongs, ſome Lead, Sak-petre, _—_ | 

ver, 
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diver, Borax, Flanders Melting-Pots, a Ring 
of Iron for the Teft, an Hatchet, or Hand- 
Saw to cut Wood, ſome good 1 e 
Weights and Scales; and if any Man be not 
active handed enough, he may have a Man 
for a T rifle, to ſhew him the manual Practice, 
in a Day before he go his Voyage. 


And for him that will ſearch for dying Stußi, 
he may ſee in the laſt Chapter what Things 
he ſhall fand in need F; alſo the ather 
Chapters may be peruſed, whereby every one 
may be the better accommodated for their ſe- 
vera] Enterprizes. 
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Compleat Miner; 


In Two BOOKs. 


The Firſt containing, 


The Liberties, Laws and Cuſtoms of 
the Leap-MiNnEes, within the 
Wapentake of Wirkfworth in Der- 
byſhire; in fifty- nine Articles, be- 
ing all that ever was made. 


The Second teacheth 


The Art of dialling and levelling Grooves; 
a Thing greatly deſired by all Miners; 
being a Subject never written on before 
by any. | 

WITH AN 


Explanation of the MIN ERS Terms of Art 
: uſed in this Book. 
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Unius Laber, multorum Laborem allevat. 
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8 "FO ALES 
M 1 N E R 8 
AND 
Maintainers of MINES, 


Within 'the Wapentake of W irkf 


worth, or elſewhere : 


The AUT HO R wiſheth Happineſs 
and Proſperity in LEAD-MINES, 


Oneſt Countrymen, knowing there is no- 
thing extaut amongſt you concernin 
your Liberties, Laws and Cuſtoms ſave as 
ſome few Written Copies, which thouſands 
of Miners and Maintainers of. Mines have 
101; nor if they had, would be much the better, 
by reaſon ; = canread them : Therefore, that 
every one that can but read might know the 
Cuſtoms of the Mines, was the Cauſe I pub- 
l/ſhed this Book, which will much profit, and 
be a ready Help to all that is concerned in 
mineral Affairs; in regard you have here in 
« Vade Mecum, or Pocket Companion, 
not only the Liberties, Laws and Cuſtoms of the 
Mines, which all Miners and Maintainers 
ug ht to know; but you have alſo ſu h ober 
Things, as are, or may be neceſſary to be 
un 


DEDICATION. 


known to ſuch Perſons as are, or may be con- 
cerned in Trials upon Furies, or Twenty-four 
Men; Bonum quo communis, eo melius. 
1 ſhall not tand to make Apology. for the 
Book, well knowing Momo enim Judice ter- 
tare Fruſtra ; and doubtleſs this may fall into 
the Hands of ſuch Criticks, who Zoilus and 
Momus lite, will be ready to ſpeak ill if 
what is anothers, but ever fancying and af- 
fetting their own ; which Sort of ſelf-conceit- 
ed 2 1 do mot think, neither dire 
to pleaſe ; but if ſuch raſh and haſty Cenſurer; 
might be premoniſ® d, lis requiſite they ſome- 
times admit their Fudgments the Poſhbiliy of 
"_ To conclude, *tis thee, honeſt Mi. 
ner, for whom 1 publiſfd this. 


From my Lodging ir 
Novemb. 12. Warwick - lane, neat 


1680, the College of Phyli- 
10 cians, London. 
TuouAs HoudHToN. 
Kara 
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Rara Avis in Terris: 
OR THE © 


Compleat Miner. 


in 
ea: 


At the Great Court Babes for 5 
Lead Mines, held at Wirkfworth, 
for the Soak and Wapentake of 
Wirkfworth in the County of Der- 

| by, the 1oth of October, in the 

Year of our Lord 1665. 


The Inquiſition of the great late Inqueſt, 
taken upon the Oaths of, 


. Ro. Hay wood. Ro. Tipping. 
Ro. Sage. Mat. Latham. 
Rich. Buxton. Hen, Coats. 
Antho. Cotteril. John Briddon. 
Edw. Weatcroft. Edw, Bradſbal. 
John Swallow. Thomas Daken. 
Antbo. Gell. Pet. Rawling. 
John Crefwel. Fran, Worthy. 
John Topliſs, Edw. Rooper. 
George Wittacre, Jobn Twigg. 

ll Anthony Lowe. Ralph Hage. 
James Holehouſe. Jobn Rooſe, 
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ARTICLE I. 


E fay upon our Oaths, That by the 
antient Cuſtom of the Mines within 

the Soak and Wapentake of Wirkfworth : 
The Miners and Merchants at firſt choſe them- 
ſelves an Officer called a Bar-maſter, to be 
an indifferent Perſon betwixt the Lord of the 
Field, or Farmer, and the Miners, and be- 
twixt the Miners and Merchants; which Bar- 
maſter, upon finding any new Rake or Vein; 
did (upon notice given: by: the Miner) deliver 
to the firſt Finder two Meers of Ground in the 
fame Vein ; each Meer in a Rape or Pipe-work 
containing 29 Yards in length, and in a Flat- 
work 14 Yards ſquare ; the which two Meers 
of Ground the Miner is to have, one for his 
diligence in finding the Vein, and the other 
for mineral Right ; paying the Bar-maſter or 
his Deputy one Diſh of his firſt Oar therein 
gotten ; and then the Bar-1naſter or his De- 
puty, is to deliver to the Lord of the Field or 
Farmer, one Meer of Ground in a new Vein, 
at either end of the aforeſaid two Meers half 
a Meer of Ground ; and then every one in 
fuch Rake or Vein, one Meer, or more, ac- 


cording to their taking. 


ARTICLE 
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ARTICLE II. 


We fay if any Miner, or any other Perſon 
ſet on an old Work, then the Bar-maſter or 
his Deputy is but to deliver him one Meer 
of Ground, on either ſide his Shaft half a 
Meer of Ground ; for which of mineral Right 
he is to pay one Diſh of his firſt Oar therein 
gotten; and the Lord of the Field, or Far- 
mer, is to have no half Meer in an old 
Work ; but every one is to be ſerved accord- 
ing to his taking. 

ARTICLE IE. 


We fay that no one ought to ſet on an 
old Work, or ancient Poſſeſſion, without 
the Bar-maſter or his Deputy, and one or 
more of the Grand Fury, or Twenty- four, of 
the Mine, | 

ARTICLE IV. 


We ſay, according to the Cuſtom of the 
Mines within the Wapentake of Wirkſworth, 
That Grooves, Shafts or Meers of Ground, 
kept in lawful Poſſeſſion, are an Eſtate of 
Inheritance, and deſcend to the Heirs and 
Aſſigns of the Owners; and Wives to have 
Dowry in them, 


ARTICLE V. 


We ſay, If any Man (to the knowledge of 
the  Bar-maſter or his Deputy) be lawfully 
poſſeſs'd of a Meer or Meers of Ground, and 
does not willingly deſert the ſame, but his 


Stotos are gone by ſome ſudden accident, or 
| Y 4 indirect 
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indirect means, it ſhall not be lawful for any 
other Perſon to take or poſſeſs fuch Meer or 
Meers of Ground, till the Bar-maſter or his 
Deputy ſet him thereon ; and the Bar- maſter 
or his Deputy, before he ſet any Man on ſuch 
Meer or Meers of Ground, ſhall firſt take 
with him one or more of the Grand- jury, 
or. Twenty. four of the Mine; and go to 
the place where the Poſſeſſion, or Poſſeſſions, 
or Stews ſtood, for ſuch Meer or Meers of 
Ground, and then make open Publication in 
the mineral time of the Day, That the Party 
or Parties whoſe Stotus ſtood for ſuch Meer 
or Meers of Ground, are gone, or taken 
away as aforeſaid, that he or they ſhall (within 
four Days after ſuch Publication) come, and 
make good his or their Poſſeſſions for ſuch 
Meer or Meers of Ground; but if the Par- 
ty fail to make good his or their Poſſeſſion 
within four Days after, then the Bar-maſter 
or his Deputy, and the Grand-jury-men, 
that was at ſuch Publication, may ſet on any 
other Man on ſuch Meers of Ground, to work 
according to cuſtom, 


ARTICLE VI. 


We ſay that neither the Bar-maſter, nor his 
Deputy, ought to lay forth or meaſure any 
Man's Ground, till Oar be gotten in the ſame 
Ground to free it withal; and when the 
Ground is frecd, it ought to be meaſured and 
laid forth, and Meer Stakes ſet the ſame Day. 


_ ARTICLE VII. 


We ſay, that every one ought to keep his 


Ground in good and lawful Poſſeſſion, with- 
| Stows 
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Stews and Timber in Mens fight; and that 
Crofſes and Holes, without Stows and Timber, 
can keep Poſſeſſion but three Days. 


ARTICLE VIIL 


We fay, that all Men ought to work their 
Ground truly, and chaſe their Stool to their 
Grounds end; and fo each one from Meer to 
Meer, according to the cuſtom, unleſs they 
be juſtly hindered by Water, or for want of 
Wind; and in fuch Caſes diligence ought to 
be uſed, to gain Wind, and to get out the 


Water. 


ARTICLE IX. 


We ſay, that the Bar-maſter, or his Depu- 
ty, ought to walk the Mine once a Week at 
leaſt, and where he ſees a Meer of Ground 
which to his knowledye is lawfully poſſeſſed, to 
ſtand unwrought three Weeks together, and 
might be wrought, not being hindered by Wa- 
ter, or for want of Wind, then he ought, if 
he can conveniently, to give notice to the Par- 
ties, that negle& to work according to cuſtom z 
Then he ſhall nick the Spinale, each Week a 
Nick, for three Weeks together ; and if it be 
not wrought within that time, nor borrowed 
of the Bar-maſter or his Deputy, then within 
two Days after the laſt two Day of the faid 
three Weeks, the Bar-maſter or his Depu 
may lawfully ſet on another Man on ſuch 
Meer or Meers of Ground, to work accord- 
ing to Cuſtom ;, and if the Bar-maſter neglect 
to do his Duty herein, he ſhall forfeit five 

L 5 Shil- 
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Shillings to the Lord of the Field, or Far- 
mer. en 917 | 


ARTICLE X. 


Wee ay, that if two ſeveral Parties or more 
ſet Poſſeſſions for one and the fame thing, 
claiming for one and the ſame Meer of Ground: 
'Thereupon the Party grieved ſhall complain to 
the Bar-maſter or his Deputy, who ſhall forth- 
with bring with him four or more of the 
Grand-jury or Twenty-four to view the 
Poſſeſſions, and inform themſelves the beſt 
way they can, who hath the moſt ancient 
and lawful Poſſeſſion for that Meer of Ground, 
and ſhall ſettle the ſame, caſting, off the other, 
and cut out the Spinale of fuch Staws as they 
fo caſt off: And if the Party whoſe Poſſeſſions 
they ſo caſt off, think he has wrong thereby, 
and think he hasa good Title to ſuch Meer or 
| Meers of Ground, he may put a new Spinale 
into his Stews ; and any time within fourteen 
Days after ſuch caſting off, ſet them on again; 
thereupon giving the Bar-maſter or his Deputy 
Four pence, to arreſt ſuch Meer or Meers of 
Ground, and ſo try his Title: But if he ſet on 
his Stews, and do not arreſt within Fourteen 
Days after, as aforeſaid, he ſhall incur a fine 
of Forty Shillings upon his Head for every 
fuch Offence; and the Bar-maſter or his 
Deputy ought forthwith to burn his Stows, in 
the mineral time of the Day : And then if he 
ſets not on another Pair of Stotus, and alſo ar- 
reſt the next Day after, his Title to ſuch Meer 
or Meers of Ground ſhall be deemed unlawful, 
and to have no Plea for the ſame in the Barmoot- 


y ARTICLE 


ws. A% F_— a—_ cm i... „ EEG 


E. 2 ww 


(7) 
We ſay, that the Lord of the Field, or Far- 
mer, ſhall at all times hereafter provide and 


keep, between Merchant, Buyer and Seller, a 
juſt and right Meaſure or Diſb, according to 
the ancient Gage, and ſuch a Number of them, 
as ſhall at all times of the Year conveniently 
meaſure all ſuch Lead-Oar. as is got in the 
Wapentake of Wirkſworth ; and ſuch Diſhes 
ought to be ſeized every quarter of a Year, by 
the Brazen-Diſh, in the preſence of Four or 
more of the Grand- jury or Twenty-four ; 
and for a Pain every time failing herein, to 


forfeit 38. 4 d. " 
ARTICLE XII. 


We ſay, that by the ſaid Diſh or Meaſure, 
the Lord of the Field, or Farmer, is to take 
his Lot, which is the 13th Diſh or Meaſure, 
as it is juſtly and cuſtomarily paid. But we fay 
that ſmytham and foreſted Oar hath not (with- 
in the Memory of Man) paid, nor onght to 
pay any Duties, or Part, but Cope on). 


ARTICLE XII. 


We ſay, that for the Payment of the faid 
Lot, Miners within the Wapentake of Wirkſ- 
worth, ought to have Liberty to work t 
Ground within the Vapentate, and to have 
Timber alſo in the King's Waſts to work their 
Ground withal, and egreſs and regreſs from 
the Highways to their Grooves and Mines. = 


L 6 ARTICLE 


689 
ARTICLE XIV. 


We fay, that the Bar- maſter, or his Depu- 
ty, ought to lay forth the Miners the next way 
to the Highway, for going and coming to and 
from their work, and alſo for carrying to and 


from their Work, the running Water to waſh 


ARTICLE XV. 


We ſay, (by the cuſtom of the Mine) that 
all Miners and their Servants may wafh their 
Oar, with Fat and Sieve upon their Works, 
ſo that they keep their Fats cloſe covered, and 
empty their Sludge into ſome convenient Place, 
within their length or quarter Cord, as the 
Bar-maſter or his Deputy, ſhall appoint, fo 
that the Cattle of the Owners or Occupiers of 
2 where ſuch waſhing is, may have no 


ARTICLE XVI. 


We ſay, (by the Cuſtom of the Mine with- 
in the Wapentake of Wirkſworth) *tis lawful 
for all the Liege-people of this Nation to dig, 
delve, ſubvert, mine and turn up all manner 
of Grounds, Lands, Meadows, Cloſes, Paſ- 
tures, Moor or Marſhes for Led-oar, within 
the faid Wapentale, of whoſe Inheritance ſoe- 
ver it is, Dwelling-houſes, High-ways, Or- 
chards, or Gardens excepted ; but if any arable 
Grounds, Lands, or Meadows be digged, delved, 
ſubverted, or mined, and not wrought lawfully 
according to the Cuſtem of the Mine, then 
it may and ffrall be lawful for the Inheritors of 
the Ground ſo digged, ſubverted, and . 


7 
ö 
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(9) 
the ſame to fill up, at their Will and Pleaſure. 
ARTICLE XVII. 


We ſay, that no Perſon or Perſons ought to 
keep any counterfeit Diſ or Meaſure in their 
Houſes, Coes, or any other Place, to meaſure 


Oar withal, but every one ought to buy and 


ſell by the Bar-maſter's lawful Diſh, and no 
other to be uſed or had; and every Buyer of- 
fending herein, ſhall forfeit for every ſuch Of- 
fence Forty Shillings to the Lord of the Field, 
or Farmer ; and the Sellers thereof ſhall for- 
feit their Oar, if it be taken at ſuch time. 


ARTICLE XVII. 


We ſay, that if any poor Miner, or an) 

other poor Perſon, have Oar (under a Lo 

to meaſure, and the Bar-maſter or his Deputy 
have notice thereof, and' do not (upon warn- 
ing and requeſt) come to meaſure the ſame, 
then every ſuch Perſon may lawfully take two 
of his Neighbours, and deliver his Oar to whom 
he will, fo that the cuſtomary Duties be paid. 


ARTICLE XX. 


We ſay, that the Bar-maſter or his Deputy, 
ſhall ſee that meaſure be indifferently made be- 
twixt the Buyer and Seller; and the Buyer 
not to touch the Diſh, or to put in his Hand 
to make meaſure, on pain to forfeit Ten Shil- 


lings. | 
- ARTICLE XX. 
We ſay, that after the Oar is meaſured, the 


Merchant, Buyer, or Miner, that carries away 


the Oar, doth pay to the Lord of the Field, 
or 


| 
| 
| 
d | 


_— —— D© — ñ — ——— oe 
———— = 
— 
by 


(0 
or Farmer, Cope, being Six pence of every 
Load of Oar, nine Diſhes to the Load; for 
the which Cope, the Minzrs or Merchants have 
Liberty to carry away the Oar, and fell and 
diſpoſe of it to whom they pleaſe, to their 
nne without the diſturbance of any 


ARTICLE XXI. 


We ſay, that if any Perſon, or Perſons, 
will make any claim or Title to any Grooves, 
or Meers of Ground, Rake, Vein, or Oar, 
he ought to arreſt the ſame, according to the 
cuſtom of the Mine, and the Defendant ought 
to be bound in a Bond (with ſufficient Sureties 
for him to the Plaintiff) to anſwer at the next 
Barmoot-Court, to ſuch Actions as ſhall be 
brought againſt him, by the Plaintiff, upon 
the faid Arreſtment; and after to yield ſo much 
Oar, or the value thereof to the Plaintiff, if 
the Defendant be caſt, by the Verdict of 12 
Men; as ſhall be gotten at ſuch Grooves or 
Meers of Ground, from the time of ſuch Ar- 
reſt, till ſuch Trial at the Barmoot- Court. 


ARTICLE XXII. 


We fay, that after any Arreſt made, the 
Bar-maſter, or his Deputy, upon requeſt made, 
ought to appoint a Court-Barmoot within 
ten Days, or as ſoon as he can conveniently : 
And if the Plaintiff do not purſue his Suit up- 
on the Arreſt, he ſhall then loſe Six Shillings 
and Eight pence to the Steward; and a Non- 
ſuit ſhall paſs againſt him: And we fay, that 
a Nonſuit is to be of the ſame Effect and Va- 
lidity with a Verdict; and every way 0 f 


al 
nĩfy as much; and if the Defendant fail to 
make his Defence, a Verdict ſhall paſs againſt 
him for his Default. | 


ARTICLE XXII. 5 


caſt by a Verdict of 12 Men; or otherwiſe, if a 
Jury, be ſummon'd and upon calling appear, if 
the Plaintiff will not go on, and follow his Suit, 
he ſhall pay Four Shillings for 12 Mens Din- 
ners: And Pawns ſhall be put in on both 
parts, into the Bar-maſter, or his Deputy's. 
Hands, at the time of the Arreſt, or within 
three Days following. | 
ARTICLE XXIV. 


We fay that the Defendant ought to have 
fix Days time at leaſt, before any Court, to 
prepare himſelf for his Defence ; and what 
Arreſts are made within ſix Days next before 
the Court, the Defendant may, if he pleaſe, 
refuſe to anſwer, and not ſuffer any Loſs 
thereby; and ſuch Arreſts made within fix 
Days, to be void, unleſs both Parties be willing 
to go on to Tryal. 


ARTICLE XXV. 


Me ſay, that the Bar- maſter, or Steward, 
ought Yearly to keep two great Barmoat- 
Courts on the Mine, one about Eaſter, and 
the other about Michaelmas, within fourteen 
Days before or after the ſaid times; and eve- 
ry three Weeks a Court, if need be, yearly. 
If either Plaintiff or Defendant requeſt a Court, 
he is to keep one within ten Days after ſuch 
Requeſt, or forfeit Ten Shillings. 

ARTICLE 


We 77 whoſoever ſhall be condemned and. 
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ARTICLE XXVI. 


We ſay, if any Groove, Shaft, or Meer of 
Ground be arreſted, all the Oar got or mea- 
fured at ſuch Groove, Shaft, or Meer of 
Ground, from the Arreſt to the Tryal, is 
liable to the Arreſt: And if the Verdict be 
found for the Plaintiff, then the Defendant 
ſhall pay to him ſo much Oar or the Value 
thereof, as ſhall appear by Evidence was got- 
ten, or meaſured at ſuch Groove, Shaft, or 
Meer of Ground, from the time of the Ar- 
reſt, till the Tryal: And when the Bar-maſter, 
or his Deputy, makes ſuch Arreſt, he ought 
to take good Security for the Oar that is to 
be meaſured there, or carried away to any 
other Place. 


ARTICLE XXVIL 


We fay, that honeſt and able Men ought 
to be ſummon'd for Jurors, out of every Di- 
viſion within the Fapentake ; and to be ſum- 
mon'd as near the Court-day as may be ; and 
of every Diviſion ſome to ſerve, unleſs ſome 
juſt cauſe be ſhewed to the contrary. 


ARTICLE XXVHI. 


We fay, that able fit Men, if they be not 
Miners, if they have Parts and be Maintain- 
ers of Mines, and known by the Bar-maſter, 
or his Deputy, to underſtand well the Cuſtom 
of the Mine; they ought to ſerve for Jurors, 
eſpecially in difficult and weighty Matters 


and Cauſes, | 
ARTICLE 
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ARTICLE XXIX. 


We fay, that one Verdict for Wages due to 
Workmen, ſhall fully conclude and-determine, 
And for the Title that ariſeth by Contract, 


as by Gift, Sale, or Exchange, (or the like) 
and alſo for right of Poſſeſſion, for Shafts or 
Meers of Ground; two of the firſt Verdicts 


for one Party, ſhall fully conclude the Title, 
ARTICLE XX. 


We ſay, that when a Verdict is gone for 


either Party, if he which hath loſt will have 
another Tryal for the Title, he ought to ar- 
reſt within Fourteen Days next after the Court, 
when the Verdict went againſt him; or elſe 


that Verdict ſhall determine, and fully exclude 


him from any further Claim; unleſs that 
longer time for Workmanſhip be abſolutely 


neceſſary to diſcover the Truth: If fo, then 


the Party grieved may within fourteen Days 


cauſe four or more of the Grand- jury, or 


Twenty-four, to view the Work in queſtion; 


and what time they think fit for Workman- 
ſhip to diſcover the truth ; that they may al- 
low, giving ſuch their doings (under their 
Hands) in writing to the Bar-maſter or his 
Deputy of that Diviſion: And if it proves 
the allowed time be too ſhort, then the grieved 
Party may again procure Four or more of the 
Grand-jury, or Twenty-four, to view the 
Work a ſecond Time; and if they then find 
that Workmanſhip hath been duly made, and 
yet more time is requiſite, they may give lon- 
ger time again, in manner as aforeſaid : And 
then if the Party grieved arreſt not 8 

ys 


(14) 
Days after the time is expired, that Verdict 
that went againſt him ſhall fully conclude 
and determine the Title. 


_ ARTICLE XXI. 
We fay, that no Perſon ought to ſuc for 


Mineral Debt, Oar, Grooves, T reſpaſſes in 


Grooves, or Grounds in Varience, but only 
in the Barmoot- Court; and if any do the 
contrary, they ſhall loſe their Debt and Oar 
for which they are in Controverſy, [and ſhall 
pay the Charges in Law, and loſe all their 
Grooves or Meers of Ground, and Parts 
thereof to the Party grieved, till upon juſt ac- 
count, he have ſatisfaction for all his Charges 
and Expences in and about ſuch Suits] to the 
Lord of the Field or Farmer: Alſo all ſuch 


as ſue out of the Barmoot-Court, as aforeſaid, 


ought to have no Benefit, nor Plea in Bar- 
| ARTICLE XXII. 
We ſay, no Officer ought, for Treſpaſs or 


Debt, to execute or ſerve any Writ, Warrant, 


or Precept upon a Miner, being at his Work on 
the Mine, nor when the Miners come or go 
to the Barmoot · Court, but the Bar-maſter or 
his Deputy only. 


ARTICLE XXXIII. 


We ſay, if two ſeveral Parties, or more, 
be Groove-fellows, or Part-owners to one 
Groove, or Meer of Ground, and one or more 
of the Part-owners will not keep Company 
nor pay his or their proportional Part or Parts 
of all ſuch Workmanſhip, and other Charges 


and 
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and Expences as are ueceſſary and conducing - 
to ſuch Groove or Grooves, Meer or Meers 
of Ground : Thereupon the Party grieved ſhall 
complain to the Bar-maſter, or his Deputy, 
who ſhall take with him two or more of 
the Grand-jury, or Twenty Four, and ſpeak 
tothe Party or Parties who neglect or refufe to 
pay Charges, and keep Company as aforeſaid, 
and give him or them warning to come in with- 
in ten Days to pay Charges and keep Company 
with their Part-owners ; and if (after warning 
given) the Party or Parties refuſe to pay 
Charges, or to come in and keep Company 
as aforeſaid ; then the Bar-maſter-or his De- 
puty, and the Grand-jury, or Twenty-four, 
at their meeting next following (unleſs ſome 
juſt cauſe be ſhewed to the contrary) may 
order the Party or Parties, that haye refuſed 
and neglected to pay Charges, and keep Com 
pany, that he or they ſhall come and pay 
Charges, and keep his or their Part-owners: 
And ſuch order of the Grand-jury, or Twen- 
ty-four 'is to be binding, as though it was 
at Barmoot- Court. | 


ARTICLE XXXIV. 


We fay, that when a Meer or Meers of 
Ground are wrought under Water, and by 
reaſon thereof , hath ſtood many Years un- 
wrought, and the Owner or Owners of ſuch 
Meer or Meers of Ground do not uſe ſome 
effectual means to get forth the Water, to 
recover the ſame; and that the ſame might 
be wrought by the means of a Sough, or En- 
gine, and that for the public good, but is 
yet neglected : Thereupon any Perſon or Per- 
100 n ſons, 


3 
ſons, who are minded to disburſe and lay forth 
8 Money, to recover ſuch Works from Water, 

may, at a great Barmoot- Court held at Jiri/. 
worth, declare ſuch their Intentions, in Wri—- 

ting, to the Grand- jury, or Twenty-four, 

and they ſhall take the ſame into conſide- 
ration ; and if they know ſuch Works to have 

ſtood ſo long, by reaſon of Water, and no 
effectual means uſed to win the ſame ; and 

that the Perſon or Perſons who deſire to un- 
dertake to win the ſame by Soughs, or other- 

wiſe, to be able Men, and like to perfect ſuch 

a Work: Thereupon the Grand-jury, or 
Twenty-four ſhall appoint a Day (a Month 

after at leaſt) for themſelves, and the Party 
that undertakes, and all the Owners of ſuch 
Works, to meet at the place where ſuch Works 

are, and this time of meeting ſhall be pub- 

liſh'd by the Cryer in the great Barmoot- 

Court, that all Men may take notice thereof. 

At ſuch meeting the Undertakers ſhall give 
the Grand- jury, or Twenty-four, to under- 

N ſtand by what means they intend to lay dry 
all ſuch Works, and to get out the Water, 

| for recovering the ſame; and if the Grand- 
jury, or. Twenty-four, thereupon conceive 

the way and means they propoſe is like, and 

effectual to recover ſuch Work from Water, 

ſo that the Public may have advantage thereby, 

the Grand- jury, or Twenty-four, ſhall ac- 

quaint the — of ſuch Works with the 

Intentions of the Undertakers, concerning 

the recovery of ſuch Works from Water, 

| and the way and means they propoſe for the 

| doing of it. And any of the Owners of ſuch 
Works (if they -pleaſe) may joyn wo * 
nder- 
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Undertakers, paying their proportionable Parts 
of the 55 ſuch | Soughs or Engines 
as ſhall be made to recover the ſame, accord- 
ing to their Parts, and enjoy the Benefit there- 
of, And ſuch of the Owners of ſuch Works, 
as ſhall not (by themſelves, or others by their 
Authority) appear at ſuch Meeting ; or then 
neglect or refuſe to join, and pay their propor- 
tionable Part or Parts of Charges of ſuch Soyghs 
or Engines as ſhall be made and uſed for the 
Recovery of ſuch Works from Water, as afore- 
faid : Thereupon the Grand jury, or T wenty- 
four, and Bar-maſter, or his Vents” ſhall 
have Power to diſpoſſeſs ſuch Owner or Owners 
from their Part or Parts, and to aſſign and 
deliver Poſſeſſion of ſuch Part or Parts to the 
Undertakers thereof, as aforeſaid ; withal, or- 
dering, That the Undertakers of ſuch Works 
ſhall give to the Owners, that refuſe and neg- 
let, as aforeſaid, ſuch reaſonable Satisfaction 
as the Grand-jury, or Twenty-four ſhall then 
think fit. And if it happen, in the carrying 
on of the Buſineſs for the Recovery of ſuch 
Water-Works, that any Difference ariſe be- 
twixt the Undertakers and the Owners of ſuch 
Works, or any of them, ſo that the Work is 
obſtructed thereby; then the Grand- jury, or 
Twenty four, being called together, ſhall have 
Power to regulate all ſuch Difference, where - 
by the Work may be effeQtally accompliſhed 
for publick Good. vl apt 


ARTICLE XXXV. 


Me fay, that when any Man is poſſeſſed of 
a Groove or Meer of Ground, and hath found 
the Vein, and works therein, he ought to ſuf- 

| fer 


fer his Neighbour, who is the next taker, and 


4 
5 


(18. ) 


ſhew him the beſt Light and Direction he can, 
which Way, and upon what Point the Vein 


goeth: But in caſe any Man be ſo refractory 
as to deny his Neighbour ſuch a Courteſy, then 


he may (procure three or more of the Grand- 


jury, or Twenty-four, to be ſummoned, and 


the Bar- maſter, or his Deputy, may put them 


into his Groove, who hath the Vein in Work, 

where they may (by uſing of a Dial, or ſome 
" other Skill) ſhew him that is the next Taker, 
which Way, and upon what Point the Vein 


goes, ſo that he may know thereby where to 
'fink his Shaft to find the Vein; that the Field 
may be ſet forwards for the publick Good; 


* 
| provided always, that ſuch of the Grand-jury, 


or Twenty-four, as go, into the Groove afore- 


fad, ſhall not do any other Act or Thing, or 


make any other Diſcovery of ſuch Groove, 
fave only to ſee which Way, and upon what 


Point the Vein goes. 


e NRTICLE XEXVI. . 
Me ſay, that where any Man is lawfully 


poſſeſſed of a Meer of Ground, for any Rake 


or Vein, and works the fame truly according 
to the Cuſtom of the Mine; if any other Man 
ſhall ſet Poſſeſſions at, or near his Fore. field; 


- pretending for a croſs Vein, or ſome other 
Thing; and by Workmanſhip ſhall be ſtrong- 


ly ſuſpected to work in the fame Vein, for 
which there is another in Poſſeſſion, and truly 
works the ſame ; thereupon the Party grieved 
may procure the Grand- jury, or Twenty-four, 
to be ſummoned to appear at the Place in Que- 


{tion ; they, or ſo many of them as appear, 
Foy being 
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(being above twelve) ſhall view the whole 
Work ; and if thereupon they find, by their 
beſt Skill, the Thing in all Probability to be 
one and the ſame; and yet for want of Work- 
manſhip cannot then plainly appear, then-ſuch 


of the Grand- jury, or Twenty-four, as ap- 


pear and view, as aforeſaid, ſhall give ſuch 
their Opinions under their Hands in Writing; 
withal, ordering =_ they 7 works 
wrongfully, forthwith to give the Party griev- 
ed Be S ertey for all the Oar — at the 
Work in Queſtion, till Time and Workman- 
ſhip make the Truth appear; but if the Party 
who is to give Security, refuſe to give ſuch 
Security, then ſuch of the Grand jury, or 
Twenty-four, as appear and view, as afore- 
faid, ſhall (by their Order under their Hands) 
appoint the Bar-maſter, or his Deputy, to ſeize 
and ſequeſter all the Oar got at the Work in 
queſtion, .till Workmanſhip do make the 
Truth appear, to whom the Vein belongs; 
and when either Party does conceit that Work- 
manſhip enough is made in it to make the 
Truth appear, then either of them may pro- 
cure the Grand- jury, or Twenty- four, to be 
ſummoned again; and ſuch of them as appear, 
being above Twelve, ſhall view the Work 
in Queſtion; if then, by Workmanſhip, it 
may appear to whom the Oar and Vein 
belongs, they may order it the ſame Party to 
whom they conceive it due; and if either 
Party think he hath wrong thereby, he may 
arch, and have his Trial for his Right or 


ARTICLE 
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ARTICLE XXVII. 


We ſay, that no Perſon ſhall come to any 
Workman that works his Ground truly, upon 
any Colour or Pretence to claim his Ground, 
to hinder his Work, or to ſtop the Field; but 
the firſt Workman ſhall only work, and the 
Claimer arreft, and take the Law, and the 
Bar- maſter ſhall do him Law truly, 


ARTICLE XXVII. 


We fay, if any Vein or Rake go croſs thro' 
another Rake or Vein, he that comes to the 
Per firft ſhall have it, and may work therein, 
fo far as he can reach with a Pick, or Hack, 
having a helve three Quarters of a Yard long, 
ſo that he ſtand Wholly within his own Cheeks, 
when he works ſuch a Pee. 


ARTICLE XXXIX. 


We ſay, that when two Veins go together, 
parted with a Rither, that it is ſcarce diſcern- 
able whether it be two Veins, or but one; in 
this caſe, ſo long as the Rither may be taken 
down by firing on the one Side, it is to be taken 
and reputed but for one Vein; but in Caſe the 
Rither be fo thick that it cannot be taken by 
firing on the one Side, and the Veins- go ſo 
aſunder, for half a Meer in length, then they 
are ſerviceable to the Miner, as two dictinct 


Veins, | 


ARTICLE XI. 


We ſay, that any Miner, in an open Rake, 
may kindle and light his Fire, after four — 


. 2 — 2 O@©Q>. 
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(245 ) 
the Clock in the afternoon ; giving his Neigh- 
bour lawful arning Werkaff A* 
11 wer 


ARTICLE III 


'We fay, if any Miner; or * Py 
do anger Beat his cighbour's Meer, and work 
out of his own length into another Man's 
Ground, the Party ſo grieved may procure 
two or more of the Grand-jury, or Twenty 
four, to view ſuch a Treſpaſs, and order the 
Party that hath done the Wreng to give the 
Party grieved full as much Oay as the Value 
thereof, as they conceive is gotten wrongfully, 
without allowing, any Charge for getting the 
fame; and the Party offendirig herein fliall 
forfeit for every ſuch Offence five Shillings and 
ſour pence z which Fine the Bar. Diner or his 
Steward ſhall have. 


ARTICLE XL.” 


We fay, that if any Miner,” or other Fer- 
ſon doth work, and lawful Poſſetfion of 
any Groove, Shaft, or Meer of Ground, ack 

cording to the Cuſtom of the Mine ; if any 
perſon or Perſons (by Day. or Night) caft in; 
or: fill up ſuch Shaft, Groove,, or Meer « 
Ground, | however. . ſhall be wv 
every ſuch Perſon o ing herein Wal forfeit 
for every ſuch Offence ten Pounds, the one 
half to the Lord of the Field, or Farmer, and 
the other half to the Bar-maſter, or Steward ; 
and ſtrall pay' the Party ſo much as will make 
Ow Work . ick 8 | 


. ARTICLE 


(22) 


| ARTICLE XLII. 
Me fay, that if any Perſon or Perſons ſhall 
at any Time go to any Gentleman, or other 
Perſon, and give, ſell, or exchange any Part 
or Parts of a Groove, or Meer of Ground in 
Vaxiance, for Maintenance; every Perſon ſo 
_ offending. ſhall thereby loſe his Groove, ot 
Meer of Ground, or Part thereof in Variance; 
and the Taker or Buyer ſhall forfeit ten Pounds 
to the Lord of the Field, or Farmer. | 

ARTICLE XLIV. .. 


We fay, that if it happen that any Miner be 
killed, or ain, or damped* upon the Mine, 
within any Groove, neither Eſcheator, Coro- 
ner, or any other Officer ought to meddle 
therewith, but the Bar-maſter, or his Deputy, 
ARTICLE XLV, 


Me fay, that no Perſon ought to bring any 
_ unlawful Weapon to the Mine; and for-every 
Rime ſo doing, to forfeit 35. 4 d. to the Stew- 
ard, or Bar-maſter: And if any make an Aſ- 
fault or Fray on the Mine; every ſuch Perſon 
-ought to forfeit for every ſuch Offence 405. 
and for every Blood-ſhed againſt the Peace, 5 5. 
© the one Half to the Lord of the Field; or Far- 
mer, and the other Half to the Bar-maſter, 


6 


or Steward. ee 
„ ARTICLE XLYL 1. , 
We fay, that every Man that hath a Waſh- 
trough, ought to have ſeven feet about the 
4me.;, and if any Perſon dig, delve, or ſhovel 
in the ſaid-Trough within the ſaid Space, he 
| ſhall 
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(23) 
ſhall forfeit for every ſuch Offence 124 to the 
Steward: Alſo we ſay, that no Perſon ought 
to dig, delve, or ſhovel near any Man's Bing - 
place, ' upon pain to forfeit 12.4, for every 
ſuch Offence, . 


ARTICLE XLVIL 


We fay, that no Perſon or Perſons ought to 
cave upon any Man's Ground except the 
Owner: be — — on the Ground, on Pain to 
forfeit the Oar they get to the Owners of ſuch 
Ground, if they - taken: And alſo 6 d. to 
the Lord of the Field, or Farmer, ſo often as 
they ſhall be taken therewith, Alſo, no Pur- 
chaſer ought to ſtop him, er any Miner, 
from any Waſh-trough, at any Time, on 
pain to forfeit for every ſuch Offence, 124. 
to the Lord of the Fiel or Farmer: Alſo 
no Caver ought to purchaſe in any Man's 
Ground, before eight of the Clock in the 
Morning, nor after four in the Afternoon, on 
pain to forfeit for every ſuch Offence, 124, to 
the Lord of the Field, or Farmer. 


"ARTICLE XLVIII. 


We ſay, that if any Perſon or Perſons felo- 
niouſly take away any Oar or other Materials 
from any Groove, Shaft, or Meer of Ground, 
Houſes, Coes, or ſmilting Houſes, or elſe- 
— if it be under the Value of 13 d. half- 

the Bar-maſter, or his Deputy, ſhall 
puniſh the Olfender in the Stocks, or other- 
wiſe, as is fit for ſuch Offenders to be puniſh- 
ed: But if the Oar or other Materials be above 
13 d, 94 we ſay it is Felony, 


M 2 ARTICLE 


12) 
AR TIC L E XLIX. 


q wwe ny, that every Bar-maſter, or his De- 
pow? ought to have a Pair of Stocks, at ſome 
convenient Place within his Diviſion; the ſame 
to be built at the Charges of the Lord of the 
Field, or Farmer; by the Benefit ariſing out 
of the Fines; and ſuch Perſons as ſwear, curſe, 
or commit any other Miſdemeanors on the 
Mine, fit to be punifhed in the Stocks; the 
800 -maſter, or his Deputy, ſhall puniſh ſuch 

nders; at any Time under the Space of 
twelve Hours, as "the Offence ſhall require, 


had ale ER TIGASE.L, 


We ſay, that no Miner ought to be fined 
or amerced by the Steward of the Barmoot- 
Court for his not appeari ng there, unleſs he 
Have lawful whim but if lawful Warn- 
ing and Summioris be given, and the Miner 
fail to come and appear, according to Cuſtom, 
the fitſt Time is 2 d. and fo at every Court (if 
occaſion enſue) is double the fame, till it come 
to 55s. 4d. Mhereof 55. is due to the Lord of 
the Field, or Farmer, and 4d. to the Steward: 
And in Caſe Twenty-four Miners be ſummon- 
Par, on a Jury, for a Trial betwixt Party and 
to appear at the Barmbot-Court; if 
ar 125 2 of them, whereby to have 
| Fury, chen all fuch as fall in appearing 
Raab all be fined, as the Bar- maſter or 
Steward pleaſes, in any fart not exceeding 105. 
dec A „ they have lawful Sithaon, 
20d e of 5 NE 0 


' ARTICLE 


PR — * " - 
' 1 } 1 
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«A 25) 
ARTICLE LI. ; 
We ſay, that if any Groove, Shaft, or Meer 


of Ground be in Controverſy, and the Grand- 
jury, or Twenty-four, be called to view that 
Shaft or Meer of Ground, or tg do or perform 


any other Duty concerning the ſame, and thexe-- 


upon make an Order, and give their Opinians 


under their Hands in Writing, concerning ſuch 


Groove, Shaft, or Meers of Ground in Con- 


troverſy : Then ſuch Order, or Opinion, as 
the Grand- jury, or Fwenty- four, r Part ot 
them make, being above four, may and ought 


to be produced in the Barmoot-Court at the 


Trial, and there openly read, and ſhewed to 
the Jury, that they may take notice thereof 


as they think fit. de Hur ant {is 


** 0 A RTICLE Mil ns in 
We fay, that if the Grandjury, or T'wen- 
ty-four 7 for the Mine, or Part of | them, be” 
(by the Bar-maſter, 'or his Deputy) called to 
view any Wark within Gwund.; or to do, or 


perform any other Office or Duty, concerning 
theſe, or any, other Articles, for the Gut 

the Mine; if any. Perſog or Perſons reſiſt, or 
hinder them therein, every one ſo offending 
ſhall ſorfeit for every ſuch Offence 5 l. the 
one Half to the Lord of ae or Farmer, 


ſtom of 


and the other Half to the Bar-maſter, or Stew- 
ard; and if any reſiſt the Bar-maſter, or his 
Deputy, he may, if need be, call any Miners 
to aſſiſt him, and the Grand- ry, or Twen 
ty-four, or part of them 2 1 anz Miner 
neglect or refuſe, herein, þe. ſhall forfeit far 
every ſuch Neglect 55. to the Lord of the 
Eield, or. Farmer, 24 P. 


M3; ARTICLE. 


| (26) 
ww) -ARTICLE LUI. © 
We fay, that the Bar-maſter, or his De- 
puty, or the Steward, ought to levy and col- 
lect all Fines and Forfeitures, due by Cuftom 
of the Mine; and where any Perſon | hath 
not Oar to diſcharge the fame, and is not other- 
wiſe able, or willing to pay ſuch Fines and 
Forfeiture; then the Bar-mafter, or his De- 
puty, | ſhall (for every ſuch Offence) puniſh 
every ſuch Perſon in the Stocks, to ſit there 
twelve Hours pining, with a Paper on his Back, 
ſhewing for what Offence he ſits there ; but in 
| eaſe the Bar-maſter, or his Deputy, or the 
Steward, do not henceforth levy and collect 
all Fines and Forfeitures, due by the Cuſtom 
of the Mine, nor puniſh ſuch Offenders in t he 
Stocks, as are fit to be puniſhed tbey (hall 
forfeit for every ſuch Neglect 5. to the 
Lotd of the Field, or Farmet, 
-- -» ARTICLE-LIV, 
WMWe fay, if any Miner or Miners, or a 
other Perſon or Perſons, be poſſeſſed of a 
Meer or Meers of Ground, or Part or Parts 
thereof, and work it truly, according to the 
Cuſtom of the Mine; if there be any Perſon 
or 'Perſons that ſhall or will make Claim or 
Title to the fame, or any Part thereof; that 
he or they ſhall come and make their Claims 
(either by themſelves, or by ſome Agent em- 
er by them) before the Bar-maſter, or his 
puty; and within fix Months after the 
ſame ſhall be in Workmanſhip; and if de- 
nied of what he or they ſhall claim, he or they 


muſt arreſt within fourteen Days after the fait 
_ Claim, 


(27). 
Claim and Denial, or elſe his or their T itle 
ſhall be deemed unlawful, and to have no 
Plea ſor it in the Barmoot-Court. | 


ARTICLE LV. 


We ſay, whereas we find by daily Expert- 
ence, that great Abo and many Inconve- 
niences do ariſe, by Perſons taking Part on 
both Sides, and 45 putting in their Pawns, 
and will neither —— with Plaintiff no 
Defendant of their neceſſary Charges; an 
they ſo refuſing to pay, poor Men are many 
Times utterly undone and overthrown. Where- 
upon we order and agree, (that where any 
Sass f. ſhall. about any Groove or 
| eer or Meers of Ground in, ue 
r- where ſuch Suit ariſeth, if any Þ ron 
or Perſons claim an KN Part or who 
of a Meer of Grou Queſtion, where fic 
Suits ariſeth ; if any Peck er Bente puke 
Claim on both Sides, and would only defend 
his or their Part or Parti, by putting in his or 
their Part or Parts of Pawns on both Sides. 
We ſay, that it ſhall not be ſufficient: for any 
Perfon or Perſons: to defend. his. or-their Part 
or Parts by ſuch Means only; but he or they 
, muſt either take to the Plaintiff or 1 
to defend his or their Part or Parts, accord- 
ing to the Cuſtom of the Mine; that is to ſay, 
he ſhall pay his or their Part or:. Parts of 
Charges, as ſhall-be needful to make the Truth 
appear, in trying of the Cauſe or Cauſes, as 
well as putting in their Part or Parts of the 
45. 6d. for the Pawn or Paum; and Charges 
being lawfully demanded of ſuch, before the 
— of the Liberty, and one or moxe of 

—- M4 the 


(28) 
the. Grand-jury, or T wenty-four ; if the Par- 
y or/Parties of whom Expences in ſuch: Suits 
and Trials is demanded," as aforeſaid, do not 
pay the ſame, Char of e within four Days after 
it A lawfull demanded ; then ſuch Party or 
Parties, refuſing or negleQing, to pay the ſame 
-after ſuch Demands, - ſhall, forfeit bis or their 

part or Parts to the Parties grieved, to be 
equally divided amangſt them, ning 
heir proportionable Parts. 


wh ARTICLE LVI. 


We * order and ſay, that if any Perſon 
iN works; for Wages at, any Grooye, or 

: Groaves, Shaft or Shaſts, Meer or Meers of 

. Ground, within the ſaid Saal and Vapentale, 

\ and mall haye his or their Wages wrongfully 
. detained or with-held from bim or them, by 
** Owner or Oynor's Servant, ot Agents, at 
of the ſaid Grooves, Shaft or Shafts, 

15 2 Ground; that then, if ſuch 
Perſon or Perſons, from whom fuch Wages 
. fhall be due, or from his or their Servants or 
Agents employed to manage their Mines, do 
not well and truly pay ſuch Wages as ſhall be 


due to any Workman or Servant, within ten 


Days aſter an Account given, and Demand 
made of ſuch Perſon or Perſons Servant or 
Agents; that then in ſuch Cafe, the Workman 
or Servant who.{hall be behind in Attear, and 
| unpaid, as aforeſaid, may arreſt, where ſuch 
Work was done, or elſewhere, ' within the 
-faid Soaſ and Wapentake, his or their Part or 
Parts of Car, or other Material; where ſuch 
Perſon or Perſons Servant or Agent (doth not 
Un FO ta ary concerned, or have — 
art 


Le 
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c 29 * 
Part or Parts thereof, and ſo brigg. it to Trial, 
at the next Barmiot-Cqurt ; and if ſuch Pet. 
or Perſons, Servants or Agents, Defendant or 
Defendants ſhall be caſt, and condemned by 
the Verdict of 12 Men; then ſuch Defendant 
or Defendants ſhall pay all ſuch Wages forth- 
with, which ſball be given in Damage, and 
10s. over and beſides, for and towards the 
Coſts of ſuch Workmen or Servants, Plaintiff 
or Plaintiffs, in the Recovery of ſuch juſt Wages, 
if their Oar be ſufficient under Arreſt to defray. 
the ſaid Charge; but if not, and ſuch Defen- 
dant or Defendants refuſe and neglect {till to 
pay ſuch Wages and Charges, as aforeſaid ; 
then the Bar-maſter of the Liberty where the 
ſaid Defendants haye, any Grooves, ſhal haye 
power to levy the ſame by Diſtreß and Sale pt 
the Defendant or Defendants „ or N 
Materials, if an; or otherwiſe, | - 
liver all his or their Grooves, or Paits heres, 
to the Plaintiff, to work untił the Coſt and- 
Damages be fully paid, with all Charges 15 


working the ſame: 22 the af - maſter 


not neglect this preſent Article, on pain 1 7 


ſeit (to the King, r bis Farmer);s. S. 4 


to the Party grieved 55 And if the A 78 


or Defendants ſhall, contemn or diſobey t this 


Article, or hinder the Pa: --maſter in the Bi. 
charge of his Duty, that then every ſuch Of. 


fender ſhall forfeit for every ſuch Offence 20 * 


to the King's Majeſty, of to hjs, Faraper, -. 


ART CLE LVII. 4h, 9] vi 


Alſo we order and chat from heneeförtb, 
© when any Perſon or Perfons ſhall com plain at 


any great Barmot- Ceurt, for, want of Com- 
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1 | 
fany and Chilrges, that ſuch Complainants. 
ſhall have a juſt Bill of Charges (if ſuch can be- 
had) annexed to the Bill of Complaint, which. 
the 'Twenty-four ſhall have Power to deter- 

mine : Or, at leaſt, he or they ſhall declare 
upon his or their Oaths to the Grand- jury, or 
Twenty four, the groſs Sum or Sums of Mo- 
ney, at ſuch Groove or Grooves where ſuch 
Part-owners are complained againſt, for Wart 
of Company and Charges, as the ſaid Part- 
owners ſhall be behind and in Arrear ; which 

Sum ot Sums fhall be ſet down in the Order or 
Verdict of the Grand- jury, or Twenty-four ; 

and if ſuch Sum or Sums be not paid into the 

veſpeckive Bar- maſter's Hands (for. the Uſe of 
the ſaid Complainants) within ten Pays after 

Warning given them; then the Bar- maſter 

"may and ſhall: deliver Poſſeſſion, according to 

the faid Order: Put if the Perſon or Perſons 

{ complained” againſt, or their Agents, be not 

reſident within the Scat and Mapentabe of 

; Wirkfworth, or if upon diligent Enquiry 

"made. by the Bar-maſter, within twenty Days 
Alter the ſaid Order to him delivered, that ſuch 
Perſon or Perſons cannot be found to be reſi- 
dent, nor his Agents, as aforeſaid; that then 
in ſuch Caſe, the Bar- maſter may take with. 
bim one or more of the Grand- jury, or 

Twenty-four, and go to the Groove or 
5 Grooves, Meer or Meers of Ground, where 

fuch Company and Charges are wanting; and 

there in the Mineral Time of the Day's openly 
declare, That ſuch Perſon or Perſons ſhall 
come in, and keep Company, and pay ſuch 
'” Charges, as is contained in the faid* Order, 
Within ten Days after, or loſe his or 
n | art 


6379 
Part or Parts. And if ſuch Charges be not 
paid according to the ſaid Order, then the, 
maſter, or his Deputy, may, and ſhall de- 


to the ſaid Complainants: And the Bar-maſter 
ſhall not neglect his Duty herein, on pain to 
forfeit 10 3. to the King, or. his Farmer. 


ARTICLE LVII. 


We fay, that no Perſon or Perſons ſhall let, 
hinder, or deny the Bar-maſter and Twenty- 
fcur, or:any of them, by Firing, or any other 
Ways or Means whatſoever, from going into- 
any of their Grooves, Shaft or Shafts, Meer or 
Meers of Ground, to- view and ſee whether any 
Wrong or Treſpaſs be committed between Party 
or Party: Nor for plumming and dialling in any 
of their Grooves, Shafts, or Meers of Ground, 
for the End, and ſetting ſtreight of Matters in 
Controverſy, on pain of every one ſo offending 
to forfeit for every ſuch Offence 40's. of good 

and lawful Engl Money, whereof 20 to the 
. King's Majeſty, or his Farmer, and the other 
20 to the Party wronged or grieved; pro- 
vided always, that the Bar- maſter and Twenty 
four, or any two or more of them, come at. 
lawful and convenient Times of the Day. 

* ARTICLE LX. 

The Grand-jury or Twenty-four for the 
Body of the Mine, do order and fay, that 
from henceforth, every Miner and Maintain- 
er of Mines, within the Soak. and Wapentake 

of Wirkſweorth, ſhall. prefer their Bills of 
Complaint at every great Barmoot-Court againſt 


their Part-owner on Part: owners, Groove- 
een 


liver Poſſ⸗ non, according to the ſaid Order, 


(32) 

2 or Grocve- ſellows, in open Court, 
ig the Time of che Steward's fitting, and 
not after any Adjournment; to the End that 
every Perſon concerned, or againſt whom any 
Bill is preferred, may have legal Proceedings, 
2 Count accoding with ufd of the 
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BOOK II. 


The Form of a Bill of Complaint; put up 
aat the Great Barmoot-Conrt. held 
at Wirkſworth, April 12, 1681. 


Ohn Woodhave, and his Groove-Fellnws, 
complain themſelves to this Court, again/t 
William Holdfaſt and Robert Non-pay, or 
any one that claims under them, or either 2 
them, far not coming in and keeping Co 

the Old Man's Groove, on the Cole-hills, in 
the Pens Rake, being within the Liberty of 
Wirkſworth, and Juriſdiction of this Court; 
and for. not paying the Sum of 41. which + 7s 
due for them to pay; being 40 8. 4 piece for 
either of their eight Parts to on And net 
fore prays relief. 


The Form of a Croſs Bill, he — 
Court. A 


At the Great Barmoot-Court- held at V 2 : 
worth, for the Soak and Wapentake of 
N rhfworth, April 12, 1681. 


Phereas, John Woodhave, and his Groove- 
| einer, have complained themſelves to this Court, 

aint William Holdfaſt, and Robert Non- 
oy; er any that claims- under them, — 
| eit 


for not paying the Sum of 41: 


(34) 


either of them, for not coming in and keeping 


N with them at the Old Man's Groove 
on the Cole-hills, being within the Liberty of 
Wirkſworth, and juri/dittion « this Court, and 

hieß "they ſay. 
is due for them to pay, being. 40 8. apiece for 
either of our eight parts: Me the aforeſaid 


William Holdfaſt and Robert Non-pay, 4s 


hereby declare to prove, the Payment of the 
aforeſaid 4 l. being 40s. for either of cur 
eight Pitts: And therefore pray to be diſmiſt. 


ee bed at 
Wirkfiorth, April, 12. 168 1. 


The Names of the J urors,. and their 
Verdict upon the aforeſaid Bill, 


I, 


\WVidliam Stone. Nobert Letflip, 
. Henry Staflorl. * William: Caſtly. © 


Adam Bell. Adam Smoker, _ © 
Clement Clough,  _ Thamas Shepphard. © 
Thomas Ttuig. - Anthony Long. 
John Hill. + Richard Short. 
_ Anthony Mod. Eerrvis Standby,” © 
Villiam Ward, John Hanger.” 


Robert Stand. _ Abraham Waodwit.. 


Williom Winkat. Samuel Wagſtaffe. ' 
Henry Neerheed. © © Elias Pool. | 
by Zofeph Knowſnot.. 2 . Martin Spencer. | | 


Vi the ſaid Furors, being elected, ſworn and 


charged, do (upon Our Qaths) order and ſay, 


| That William Holdfaſt, and Robert Non-pay, 


or any one that claims under them, or either of 


| them, Pall come in and keep Company. .with 
John Woodhave, and bit Grooue- Fellows ;, and 


(35) 
pay the ſum of 4 |. being 408” apiece for 
215 their wh, Parts to pay, which they 


are behind and in Arrear, at the Old Man's 


Groove, on the Cole-hills, being within the Li- 

berty of Wirſtſworth and 7uriſdittion. of this 

Court, within ten Days after lawful Marning 

given, or Publication made, e the Ar- 

ticle, or loſe” their parts. 

Then you muſt return the Croſs-Bill 
noramus. 


The Form a Bill made at the umi Ce 
Barmoot, for tryal of Titles. 


At the ſmall Court Barmoot held at 
—— the 13th Day of April, 1681. 


Edward Wood, and his Groove- Felluus, com- 
— themſelves to this Court, againſt James 
ilde, and his Grovve-Feltows,. for unjuſtly 
entering into, and detaining from the Complainants 
one Founder Meer of Ground m a Groſs rake, 
dijcovered out off the great White Rake, with- 
in the Liberty of Crumford, and Jurisdiction, 
of this Court (an Crumford - Moor) and alſo 
one Firſt Taker. Meer of Ground Eaftward, or 
a Poſſeſſion far a Firſt-Taker Meer ; and joy 
getting therein, and carrying away, One: 
and Loads of the Plaintifſ*s Lead Oar, ant con- 
verting it to the Defendants own uſe, to the 
Plaintiff s Damage of a Thouſand. and Fifty 
Pounds ; And ne they bring their Suit, 
and crave relief. 
4 The Defendants appear and plead the 
ſix Months Article in Bar, 
Fr ; BUD; 30 7. N 
| ames 2 I. 0 A 
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Verdict. We the ſaid Jurots being elected 
ſworn and charged to ſay the Truth 
in the Premiſes, upon our Oaths ſay, That 
the Defendants are not guilty of entering into 
and detaining from the Complainants, one 


Founder- meer of Ground in a Croſs-Rake, 
diſcovered out of the great White Rake, with- 
in the Liberty of Crumford, and Jurisdiction 


of this Court; (on Crumford 5081 nor for 


entering into one Firſt taker meer Eaſtward, 


as in the Bill is ſet forth, Therefore (ac- 


cording to ſeveral Cuſtoms and Articles uſed 


within the ſaid Soak and Wapentake) upon 


our Oaths do further ſay, That the Com- 
plainants ſhall pay 48. for 12 Men's Din- 


The Form ofa Bill put to the Twenty- 
four, when called to view a Mine 
in queſtion 


0 


William Fain wood, and John Haveall, and 


tbeir Groove Fellows to the Grand, jury, or 


es Twenty-four, fer the Saal and Wapentake of 
Wirkſworth; being called to the Gang-Rake, 


en Middletown-meer, within the Liberty of 


Middletown afore/aid, the 16th of April 


1681 


'* You are deſired to go down at the Hedge 
ſhaft, and ſo through the Drift, and down 


the Turn, and then through the Drift at 


the Turnfoot, and ſo through the King's half 


Meer, then through the hole at the Rither 


Point into Bates work, and fo up his Turn 


and Shaft to the Day, and to give your 
| ö Opinions, 
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opinions, NEE * one and the 
ſame Vein. ä 
A Then. as many as j adge it to be one 

aand the ſame Vein, write their 
OY, he ek eee, ks ; 0 
5 2 
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Sons Exavios ES f#DLaiuihe. 
= 

H Aviag 33 —— belt = 4. Dial; in a 
ſquare Bar or a long ſquare Box, which 

is. better; and alſo of. a two foot Rule; 
and a ſtring or Cord with a Plummet as the 
end; ſuppole you be deſired, or (to try your 
own Skill) would know the exact depth of 
+ Hiding Shaft and Turn. and how far sy 


— 


are driven in that Meer of Ground to an 
Inch. Firſt cauſt ſome one to go! doum the 
Shaft, then let your Cord or String deen 
after him as far as you can, till it touch ſome- 
where on the ſide, obſerving the moſt conve- 
nient place at the Stotus, where the 
will go down deepeſt and not touch the ſides, 
and where the Plummet touches the ſule, bid 
him make a mark at the end thereof; Then 
the String hanging there, apply the ſide of 
your Dial thereto, as near croſſing the Rake 
as you can judge by the handing below, and 
obſerve what Point the Needle ſtands on, which 
here you may ſuppoſe to be 52. and this 
point you muſt keep for your ſquare 3 then 
pull up the String, and meaſure it, and ſet the 
266 in Rules and Inches, under 
which. 


63807 
the word Depth, as you may fee in the Ex. 
ample following, which you may ſuppoſe here 
to be 24 Rules, and Inches oo; which when 
you have ſet down, and the point 52 directly 
over againſt it; then go down to the place 
where he made the mark in the Shaft, and 
becauſe your Shaft hades, put one end of your 

Rule to the place where he made the mark, 
and lay the Rule croſs into the Shaft ; then 
apply your Dial to the edge of the Rule, and 
wave the Dial and Rule up and down together 
till you ſee the Needle ſtand upon 52, your 
ſquare point; then from the moſt convenient 
place of your Rule (whether it be at the end, 
or in the middle, where the Cord will go 
down the deepeſt and not touch the ſides) there 
hold the Cord, and where it touches the ſide at 
the end below, there bid him make a mark; 
inen cover ring be: Inches les againſt at the 
Rule, as here at 22) pull up the Cord, and 
meaſure the length — from the Rule 
to the mark below ; not forgetting to hold 

your finger faſt upon the Cord, which you 
may ſuppoſe to be 16. Rules; which (becauſe 
you are plumming) muft be ſet down under 
Depth; Then, having ſet down your point 52, 
and the 22 Inches in their reſpective places, 
as in the Example following appears, go down 
to the place where he made the laſt Mark; 
and putting one end of your Rule thereto, lay 
the other into the Shaft, and apply your Dial 
to the edge of the Rule, and wave them up 
and down together as you did before, till 
you ſee the Needle ſtand upon 52, the Rule 
and Dial lying cloſe together, let down your 
Cord as far as you can, till the Plummet 1 

| the 
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the ſide below, holding the String at the mid- 
dle or end of the Rule, or where you ſee it 
will go down deepeſt, and not hang on the ſides ; 
then bid him make a mark below, where the 
Plummet touches the ſide z which done, pull 
up the Cord and meafure the Length, firſt 
obſerving at what Inches of the Rule you held 
it; and fo ſet down your Depth, Point, and 
Length in their right places, which here you 
may ſuppoſe to be 26 Rules and 14 Inches 
point 52, and the croſs Length taken there- 
on, 1 Rule and two Inches: Then go down 
to the mark he laſt made, and putting one 
end of the Rule therein, lay the other croſs, 
as before, and apply the ſide of the Dial to 
the edge of the Rule, and wave them up and 
down till the Needle ſtands on 52 ; then let 
down the String on the Shaft foot, and bid 
him make a mark below, obſerving that the 
String touches no where on the ſides, betwixt 
you and the mark he malces at the Shaft foot 

ſo obſerving what Inch the String lies at againſt 
at the Rule, pull it up and meaſure it, how- 

many Rules it is, which you may ſuppoſe 
here to be 28 Rules and 22 Inches, which 
fet down, and the point 52, and alſo the 
number of Inches where the String lies upon 
the Rule, which here is 18 Inches; and ſo 
you have finiſhed the Shaft : Then going down 
to the Shaft foot, hold the Dia! where the 
Mark was made, and fet the Needle upon 52; 
and if there be any occaſion to take a ſhort 
croſs length, whereby to give you better li- 
derty to take a long length in the drift; then 
take the ſhort length, the Needle ſtanding 
upon 52, apply the String parallel to the fide / 


(40) 


of the Hial; and having made a mark at the 
End of the ſhort Length, meaſure how man 
Rules and Inches it is, (and ſet it down) which 
you may, ſuppoſe. here 1 Rule and 10 Inches: 
then ſet down the Point directly againſt it, by 
which you took that length as 52; which 
done, give him that is with you, the End of 
the String, and let him go back into the Drift 
as far as he can, till the String be ins to touch 
lomewhere on the Side of the Middle, and 
then holding one End of the String in the 

lark you made, when you took the ſhort 
Length; obſerve that the String touches no 

rhefe betwixt him and you; then apply the 
Side of your Dial to the String, taking no- 
tice that the Dial and String lie Rreight one 
with another, and ſo take the point the Needle 


Menz h here nn ſuppo ſe 10 by 
. e m that is at the other End, 
either make a Mark on the Side, or drop a 
Stone to the Sole of the Drift, as you find 
Occaſion-; which done, draw the String back, 
and, meaſure it, and ſet the Length thereof 
down in Rules and Inches, which you may 
here ſuppoſe to be 22 Rules and 8 Inches, and 
overagainſt it the Point 36: Then go to the 
Place where he dropt the Stone or made the 
Mark, and laying the Rule or String croſs, 
one End being in the Mark, take a ſhort Length 
las ycu find Occaſion] ſetting the Needle upon 
$23 which done, ſet down the Point, and 
this ſhort Length oyeragainſt it, which here 
you may ſuppoſe to be 10 Inches: having ſo 
done, and made a Mark, or dropt a Plum at 
the End of theſe 10 Inches, this ſhart Length 
will give you Liberty to take a long Lengt\ 


forwards 


e . 
forwards in the Drift: So let him take the 
String, and go as far backwards as he can till 
the String almoſt touches ſomewhere in the 
Middle on the Side; then (holding one End 
in the Mark you laſt made, when you took 
the ſhort length) ſtretch, the String ſtreight, 
and apply the Side of the Dial to the String, 
and take the Point the Needle ſtandson, which 
here you may ſuppoſe to be 36; ſo ſet down 
the Pont, and bid him make a Mark at the 
End; then pull back the String and Meaſure 
it, ſetting down the length directly againſt the 
Point you laſt took, which you may here ſup- 
poſe to be 24 Rules and 14 Inches; and that 
to- reach to the Turn- bead. So being now 
come to the Turn-head, you muſt fall to 
plum ming again. eben 

Therefore ſet the Needle upon 52, your old 
Square, and if there be any need, to take a 
ſhort length, whereby to give you liberty to 
plum the deeper in the Turn, then you 

muſt take it; ſo bidding him go down 
the Turn, let the String down after him, 
and where it touches on the Side let him 
make a Mark ; you holding one End of 
your Rule in the Mark that was made 
at the Turn-head, lay the Edge of the Rule 
to the Side of the Dial, and wave them te- 
gether till the Needle ſtands upon 52; then ſet 
down that ſhort Length, which you may here 
ſuppoſe to be 8 Inches, and pull up the String 
and meaſure it; which 

to be 28 Rules and 6 Inches ; ſet it down, and 
the Point 52 alſo; which done, go down 
to the Mark he made ; and becauſe the Turn 
Bades, put one End of the Rule in the Mark, 


and 


you may here ſuppoſe 
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and lay the other croſs into the Turn; ſo put 
the Side of. the Diul to the Edge of the Rule, 
and wave them together, till the Needle ſtands 
upon 52 : Then let the String down to the 
Turn- foot; if it will not touch the Sides be- 
twixt the Turn-foot and you ; ſo. holding the 
String at the End of the Rule. ſet down this 
ſhort Length, which is 1 Rule, and the Point 
52 ; and bidding him make a Mark at the 
Turn- foot, meaſure the Length, which you 
may here ſuppoſe to be 30 Rules and 2 Inches; 
And ſo you have plummed the Turn. 

If you have any further to Dial, obſerve to 
take your ſquare point, where there is this 
Occaſion for if you omit taking your Square 
you will loſe yourſelf in the Exactneſs of the 
Grounds Length, ſometimes making it more, 
and ſometimes leſs then really it is, and fo 
commit great Error, when you come to dial 
it above Ground : You mult alſo take Care that 
you hold your Rule level, when you take your 
croſs Lengths, and alſo your String when you 
take Lengths in Drifts; and by that Means 
you will have the exact Depth: You muſt 
alſo obſerve that your Rule and String lie par- 
rallel with the Edge of your Dial, that is, 
equally at both Ends ; or elſe you will miſs in 
taking the true Point. Under Ground the 
Dial is guided by the String ; but above Ground 
the String is guided by the Dial. 


Example. 
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| urs. 
35 Depth. | an Length. 
N aal - "Ra, Inch. 
24.—00.— 52. 00. — 00. 
16.—00.— 52. 00,—22, 
26.—14.— 52. 01. — 02. 
28.—22.— 52.— 00. — 18. 
OO, — OO, —). 52. - OLI. IO, 
- - 00,———00,-—— 36. 22,——08, 
00, —— 00.5 52.— 00,——10, 
00,—00,-- 36.— 
28. ——0b. —— — 00.— 08. 


Thot is is 152 Ru. . 44 ich, 


|, a. < w an; r 
Fenn 


And the Rule containing 2 Foot” it wats 
in all 307 Foot and 8 Inches, for the Depth of 
the Shaft and Turn; which by Reduction 
makes 51 Fathoms,. 1 Foot and 8 Inches, for 
eres Dept of that Mine. 


„  *" Example. 


44 Inches make 3 Foot 8 Inches; which 
ſet below the 304; and added makes 3072. 
add $82 ;+» - 
152. 


Sum in fingle 304. Foot 
322. add. 


307. Foot. 
Now 
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Now, if you would know how much your 
Shaft and and Furn haded, you muſt add up 
the Lengths that ſtand againſt your Square- 


point 52. As for 


Nuler. | Inches. 
* — 8 „ — 2 19 9 FRE 
F - OO * 5 = 
4 —— 51. _ * 5 4 
1 | 5 — heres 02. 
- 


+ - 


oo. o 


"2 yo, + 4-1 ——é—E—— — —ꝓ6 - 8 ns 9s 1% * C'* 
* 1 — f 0 4 __ 2 — 8 * F, * 
- * OI @ 6 Ny com w-oS . 
. IO, 
7 — 8 ͤ— —— —— 3 — 5 — — - dS m_— 2 4 * 
8 
OO, IO. 
Sons —-—¾— — — —_— 
OO. O8. 
— — (4 - F - N 
5 . 1 —— 1 — 5 3 
OI, | OO, 
- ® {? 


88 


/ cox iebet. 
| — 188. 2282 


Which by Reduction makes 11 Foot and 
10 Inches; and ſo much your Shaft and Turn 
hades. To knoy the exact Length you have 
driven in your Ground, without laying it forth 
above, you muſt add up the Rules and Inches 
that ſtands under the Word Length, againſt 
your by-points ; which in this Example is 
only Rules 22. and 8. Inches, © 
| and 24. and 14. 


( 


Mat is, Rules, 46, and 22 Inches, , 


Which by Reduction is 93 Foot and 10 
Inches; which makes 31 Yards 10 Inches you 
have driven ; but if you are to dial and lay it 
out above Ground, ſet the Dial upon the Point 
52 ; and locking in your Note for 22 Iaches, 
which was the firſt Length; put one End of 


the Rule to the Place of the Stews where you 


* 
| 
: 
, 
f 
1 
J 
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held the String when you began to plum the 
Shaft; the Rule lying to the Side of the Dial, 
and the Needle ſtanding. upon 52, make 3 
Mark at 22 Inches upon the Ground; and. fs 
ou have done the firſt Point: And in like 
anner you. muſt do all the Reſt, if you go 
over theſe Points ſingly, one by one; but be-: 
cauſe here is ſeveral ſquare Points before you 
come to any by- point, that goes as the Rake 
; therefore you may take all theſe ſquare 
Pain together, firſt adding their Lengths up, 
and knowing how many Rules and Inches, they 


make : As for Example. J 
Ra. Inch. 
The. firſt Point is oo. 22. 
The. ſecond. Point is ox. 02. 
The third Point is oo. | 18. 
The-fourth Point 15 OI, | 10. 
Sum is 3 52. 


ty 
. 


Which by. Reduction makes 4 Rules, and 
4 Inches; that is, 3 Yards wanting 8 Inches, 
and ſo much your Shaft hades; therefore if 
you firſt meaſure out ſo much upon your Cord, 
and hold one End at the ſame Place on the 
Stows, and give him the other End to go fore 
wards with; then the Side of the Dial lying 
ſtreight with the String, and the Needle ſtagd- 
ing upon 52, bid him make a Mark there ; 
and. ſo you have taken all the 4 Points together, 
and found the Mark above Ground, which he 
made at the Shaft foot: Then go to the Mark 
nn Note, chat your 


next 
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next Length is, (which is 22 Rule and 8 Inches) 
meaſuring out fo much upon = Cord; let 


him go forwards with one End, and Cauſe 
ſome one to hold the other End in the Mark 
he laſt made; then look in your Note for your 
Point overagainſt that Length, which is 36; 
ſo ſetting the Needle upon 36, let him that 
has the Plummet- end bring the Cord to the 
Side of the Dial, you ſtanding ſome diſtance 
from him that holds the other End in the 
Mark: Then (the Cord lying exactly even 
with the Side of the Dial, and the Needle 
ſtanding upon 36) bid him make a Mark at the 
End of the Plummet ; and fo you have done 
that Length; go then to your laſt Mark and 


put one End of your Rule in it, and ſet the 


Needle upon 52, laying the Edge of the Rule 
to the Dial, the Length being but 10 Inches, 
make a Mark there; then look in your Note 
for your next Lengths which 'is 24 Rules and 
14 Inches; which meaſure out, and let him 
go on with the String, cauſing the other End 
to be held in the laſt Mark; and ſetting the 
Needle upon 36, the Point over-againft that 
Length, bid him wave the Cord up and down till 
it lies exactly ſtreight with the Side of the 
Dial; cher, bid him make a Mark ; fo you 
have done that Length. Laſtly, becauſe the 
other 2 Lengths are both to be taken upon 
one Point, and there being no other by- point 
betwixt them, therefore you may add the 


Lengths together (and take them at once) 


which is 1 Rule and 8 Inches, the Needle 
ſtanding upon 52; the End hereof is the 


Place above Ground directly over the Mark 


you made at the Turn- foot. 
Now 


a od ans ts _ 
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Now, to know whether, you have dialled 
this exactly or no (without going over it again) 
firſt add all your ſquare Lengths together: as, 


for Example. ET 1: 4801. 

. e ee 
1 "ry et co. — er 22. 1 975 Pe £ 
| Ver. - 1 Ol. 4 21 O2. „ 4 889 
5 en; 0. 10. 7 
O0. 10. 
5 oo. 08, 
OI. oo. 
2 — | ths: W 
J Sum in IK 145. „ . 
: Which converted into Feet 0 11 bock 
io Inches; and ſo much your Shaft and Turn 
* | Hades and, declines from the Place, you firſt 
1 begun to plum at the Sh: Then add up 
the 1 2 4-4 took n which was 
Ce and 24. 14. 0 . 75 * 1 * 15 
t 4+ a. tre * ' | | r 
lO 9 
N 0 by Reduction is r and 10 


* Inches or 31 Yards and 10 5 ſo taking 
your Rule and Meaſuring out the 46 Rules 
+ | and 22 Inches; give him the Plummet-end 
e to go Rake-ways, cauſing ſome one to hold 
2 other End at the Place on the Stows where 
ou firſt began to plum; then go you to the 
Middle of the String, and ſetting the Needle 
yon 30, bid him wave it up wy down, till 
N 2 you 
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you. {ev the String lie exactly ſtreiglit with the 
Ne of the then bid him make a Mark 
at the End: go to this Mar le, and meaſure 


out your ſquare Length, which in all was 


5 Rules and 22 Inches; give him the End, 


holding the other End in the Mark, ſet 


the Needle upon 52, bid him wave the firing 
up and down, till it lie parrallel with the 
Box: Then bid him make a. Mark. And 
if this Mark hit the Mark you made when you 
Dialled it before, you have done the Work ex- 
actly, or elſe you have committed ſome Er- 
ror 

Mte, S you 
take ſquare Lengths, and your Lengths for- 
ward, 3 or any 2 2 one Point: 

e yu 18 in the Po . 


Him ta pln Sf Ton, that 1. 


Pu, let down your Gord : as ah yaican, 


holding it at the moſt convenient Place on 
the $tews, where it will go-down deepeſt ; and 
whete the end touches below bid him make -a 
Mark: Then apply your Dial to the ſide of 
the Cord, -(whilft it hangs there) and take-that 
Point you judge te be the neareſt eroſſing the 
Rake for your ſquare Point, whith+ here you 
may pp be 484 ſet tho Point down, pull 


up the String and meaſure it, whieh ſuppoſe 


here to be 26 Rules and'8 Inches; ſet them 
down: Then go down to the Mark he made, 
1784 | O 


1 1 la a= a—— —_— dl 1 9 
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| 
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N - K 
** 9 * 

” , 


(49) 
other ctoſs intd the Shaft, apply the Dy to 


the ellge of elle Rule, the Needle ſtanding up- 


on 48, let down | the Cord, (Which by reaſon 
thett the Shaft beats much one way, the Plum- 
met will fall upon the end) and where it tou- 
ehes the end bid him make a Mark, obſerving 
what Inches of xhe Rule you hold the String 
at; which ſuppoſe here to be 18; ſet them 
down, and the Point 48 alſo; then go dowh 
to the Mark he made at the end of the Shaft, 
and putting one end of your Rule or String 
{whether you find more convenient) in that 
Mark, lay out the other end towards the other 
end of the Shaft, and take the neareſt ſquare 
Point you ean to 48; which here ſuppoſe to 
be 32; make a Mark at the end of the Stri 

in the other end of the Shaft, if you take 
quite through; but if you take it half way by 
the Rule, then perhaps the Rule may tou 
the lying fide, and then you muſt make a 
Mark there, the Needle ſtanding upon 32, and 
fet down the length taken upon that Point; 
and ſo afterwards take a croſs leigth from that 
Mark upon your ſquare 48; but if you take it 
quite through the Shaft, to give more Liberty 
to plum deeper the next time; then meaſuring 
it, ſet down the Length, and the point 32 over- 
againft it, which here you may fuppoſe to be 
2 Rules and 8 Inches; which done, hold one 
end of the String in that Mark you made in 
the end of the Shaft, and let down the Cord 
asfar as you can, till it either touch the ſide 
or the end of the Shaft; which here you may 
ſuppoſe to touch both end and ſide in the cor- 
ner of the Shaft: bid him make a Mark there: 


* 
: - 
—ů—— 
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Then pull up the Cord, and meaſuring it, ſet 
it down, under Depth, which, you may ſup- 
. Poſe to be 8, Rules and 10 Inches: And here 
you are to take no Point, this being only a 
Plum: Then go down to the Mark, and put 
one end of the Rule therein, and lay the other 
_ againſt the Y/ough, lengthways of the Shaft, 
and apply the Dial to the fide of the Rule, 
the Needle ſtanding upon 52, make a Mark 
at the end of your Rule, or where you ſee 
moſt convenient; ſo counting the Inches, ſet 
them down and the Point 32, which here ſup- 
| Poſe to be 23 Inches: But if it chance, when 
your Rule lies to the-Z/augh, you cannot take 
the Point 32 exactly; In. ſuch caſe, put the 
end of the Rule 3 or 4 Inches, more or leſs 
ads you ſee convenient, towards the hanging 
ſide, but be ſure it. be level with the ſame 
Mark, and then ſet down ſo many Inches for 
a length as you judge it to be, and over- againſt 
the ſquare Point 48: Or if it happen that the 
Moꝛgb flies back, ſo that the Rule needs not 
touch it, yet keep the Rule and Dial together, 
the Needle ſtanding. upon 3a, ſet down that 
length you think moſt convenient to take, and 
then fall to plumming again: And if your 
Plummet falls upon the end of the Shaft, or 
upon both ends and ſide as before, yet take your 
length upon the Point 32, by help of either of 
. thoſe ways you laſt took it; that is to ſay, by 
ſhiſting your Rule or String ſomething nearer 
tze hanging fide, taking care to-ſet down thoſe 
* 1 iches you ſo allow againſt your ſquare Point : 
But if it falls upon the fide, and the Shaft 
- math leſt off under- beating, and goes Areight, 
14 on 


p 
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only hades, then lay your Rule croſs into the 


Shaft, and take your length upon the ſquare 
Point 48, till you have finiſhed plumming the 
Shaft: So by obſerving theſe Directions well 
you may exactly Plum and meaſure to an Inch, 
any Shafts, Turns, Lobs or Stumps, that ei- 


ther hade, or hade and underbeat. _ 
pe Table of the foregoing Operation. 


Deptb. Points. Length. 


26 . 08 48 Goo boo 
12 10 48 oo 2 518 
oO es . $27. 2a 0 
008 10 6 w 00 
r 00 1 933 
Sum 46 Ru. 28 In 1 


.. Which converted into Feet makes 94 Foot 


and 4 Inches; for 70 muſt obſerve, that the 
228 Inches, is equa 


to 1 Rule and 4 Inches, 
or 2 Foot 4 Inches: So if you divide 94 Foot 


and 4 Inches by 6, the Number of Feet in a 


Fathom, you will find the Shaft to be 15 Fa- 
thoms, 4 Foot and 4 Inches deep: Now if 
you would know how much the Shaft hades 
and under-beats, and would find the Place 


above · ground where. you made the Mark. laſt 
below); Firſt, add the Lengths together you 
took upon your ſquare Point 48; which 


was only 18 Inches: Then putting one end of 
the Rule to that Place of the S$/0ws where — 


(324) 


firſt | to. plum, lay; the Dial to the Side 
of che le. the Needle ſtanding upon 48, 
make a Mark there: Then add together the 
Lengths you took upon the Point 32, which 
makes 3 41 and 7 Inches; meaſure out ſo 
1 = one End in the laſt Mark, let 
him go forwards with the other, ſet the Needle: 
upon, 32, the Frring lying ſtreight with the Side 
of the. Dial, bid him make a Mark there, and 
this is the exact Place above-ground. right over 
that where you made the-Mark laſt below. 


the to plum dad diat in an open Rate, 
 - » nvbere there is many croſs Drifts and 
fe hr GH 3 to Kare the 


£5 
l. 


Fier. plum the ag "TX Lob and 
Stumps if there be any, by the Directiom 
afors:deliveied, chuſing that Point for your 
Square which you judge goes neareft to 
Rake'or Pipe; . which ſuppoſe here to be 28; 
and take all your croſs Lengths upon that 
Point, till ſuch Time as you haue done plum- 
ming, unbeſs it happen that your Plummet 
falls apon the End of the Shaft, or Turn, as 
yon plum; If fo, then take a new Square to 
this Square of 28, as you did in the laſt Exam- 
ple before, or the neareſt it you can; ſetting 
down the Length and Points in order: Now. 
you come to take a Length forwards. 
-intb the Drift at the Shaft-foot, having firſt 
made a Mark there where the Plum fell, let a 
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his Hand touches the Side ; and 
* String ſtreight, obſerve that it 
o where berwixt that End lie holds in 
and the Plummet the other Man 
is Hand, {if it touchts the Side bid” 
neater) then apply the Dif, to the” 
String, and when the String ant 
exactly ſtraight together, rake the 
Needle ftands on, which fuppoſe here 
Set down the Point, bid hom make 
the Plummet: "Then pull back che 
g and meaſure it; which: ſuppoſe here to 
be Tn ike Rnd 14 Inches: Then. 1 
ma bald one End of 
id him go back into the Drift 17 
The 26 th he can, till the middle of 
begins to touch the Side; thery 
ching the String ſtraight, obſerve That it: 
touches no where betwixt them that hold it, 


15 


= 


7712 
1715 
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"ke 
Point the 
44" 


* 


8 
7 2 


Point the Needle ſtands on, which hore fup-- 
poſe to de 5p 3 ſt it down, bidding him make- 
a Mark at the Plummet; pull back . 
and meaſure it, which fuppofe here to be 

Rules and 6 kacken e which fet down over- 
againſt the Point: Then go o to the laft Mark 
he made, hold one End of the String therein, 


bis the other go back with he Pin ne for 2g. 


he can, ftretching the String ftrai bt, 1. 
that it touches 9 9 on the 8 
_ that Hold. it; apply the 1 5 

and ta 


rallel to FOB 
the Ned: nn, wh ch ſuppoſe hr to bo 
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the Dial to the Side of it, and take the- 
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48% ft "it down; bid him make a Mark at 


- 


the End pull back che String and meaſure it, 
which ſuppoſe here to be 14 Rules and 8 Inches; 
then go to that Mark, and laying the String 
out as before directed, take the. Point there, 
which ſuppoſe to be 52 ſet it down, and 

naking a Mark at the End, let this be the 
derten of your Work: Pull back the String 
nd medſure it, Which ſuppoſe to be 16 Rules 


and 10 Inches: Then go up to the Day, and 


having gone over the Lengths and Points you 


took in plumming the Shaft, and found the 


Mark above Ground you made at the Shaft- 


Joel, {which you may do by the Rules and 
Directions already delivered,) meaſure out 
your firſt Length, 12 Rules and 14 Inches, 
Hold ene End of the String in the Mark, bid 
the other Man go forwards with the Plummet, 
then do you ſet the Needle upon 44, (and bid 
Jm wave the String to and fro till it les ex- 
agdy ſtreſcht with the Side of the Dial,) the 
Needle ſtanding upon that Point, bid him make 
A Mark there; and fo you have dene your firſt 


Point; and in like Manner you muſt do all 


the reſt following, till you find the Place a- 
doe Ground 'right over the Mark you made 


W 


at the For. feld below ; which done, make a 
Mark, and drive down a State. Now if you 
would know how far you are driven in your 
Meer, you muſt ſquare the Ground above; 
therefore tie one End of your Cord to this Szake, 
and bid him go croſs with the other End, 10, 
20, or N more or leſs, as you think 
; ſet the Needle upon 28, which was the 

you took when you firſt began to Boo 


(55) 
the Shaft, and do you. ſtand in the Middle (be 
twixt him that holds the String, and the Staka), 
with. the Dial, bid him move the String to and 
fro, or do you ſhift, if you ſee Cauſe, till the 
String lies exactly ſtreight, and equally even- 
with the fide of. the Dial; the Needle being 
preciſely upon 28, bid bim make a Mark at 
the End, drive down a Stake there, and pul- 
ling the String ſtreight, faſten it tothe. St 
and leave it: Fhen come back to the Shaft, 
having another String ready, put one End to 
that Place of the Stotus from which you. firſt 
began to plum, ſet your Needle upon that 
Point, which is end ſquare to that Square 
vou took when — began to plum the 
Shaft, which was 28; therefore the point that 
ſquares it is 44: Thenlet him go forwards 
with the String upon that Point, till, the 
String he hath in his Hand croſs the String 
| = faſtened betwixt the Stakes, go you into the 
iddle, and apply the Dial to the Side of the- 
String, bid him move it up and down ?tillthe- 
Needle ſtands exactly upon 44; then bid him 
make a Mark where the Strings craſs one 
another and drive down a State there; ſo the 
Diſtance meaſured: from this State to the Status 
is the true Length of your Ground driven. 


4 


dow 1 Pn lat, ant Souphs, 
3 ring inks, | 


44 


Haig plumb'd your Shaft, 
Labs and Sumps — Rules 
beet and knowing the there- 


: Becauſe — any Miners — — A 
- ls — — 
be like iths following, wiz. A Wart 5 
with one or more Channels which the Miner 

may make bimſelf, upon an ald ſeaſoned: 
— cutting a Morteſs therein a Vard dung, 
or more, as his own Diſcretion NON 
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Having the Inſtrument ready, and a Staff 
or Pole of 5 or 6 Yards long, which you may 
call the Perpendicular- pole; as A B repreſent- 
eth: D the Mark levelled at: the Leveller 
looking over the Channel: à the Hole above 
the Channel of Water, through which the 
Leveller looks: : the Channel full of Water: 
o the Pin at the End of the Channel: a 
Piece of Wood with three Tron-forks at the 
End, to ſtick in the Ground: L a Board ſet 
up croſs. aver the Channel, having a little ſlit 
under it, as at a: E F the Levelling-Line. 


Suppoſe your ze called to Level @ Piece of 
Ground, to know whether it will lay dry 


a Mine (by a Sough) that is to be began 


in any Place appointed. 
Firſt view over the Ground, then erect 


your Inſtrument at the Mine, and cauſe ſome 
one to take the Pole, and to go as far to- 
wards the Place where you intended to begin 
your Sough, as the Length of your Pole will 
admit; then ſee that the Water ſtands even in 
the Channel : Look through the Slit at a, and 
bid him ſhift the Pole to and fro, *till you ſee 
the Pim at o, interpoſe your Eye and the Mark 
you level at, as D: which done, bid him make 
a Mark at the Foot of the Pole; and ſhift 
your Inſtrument thither, and erect it there, 
ſetting down the Length of your Pole in 
Yards and Inches: Then do as you did before, 
till you have fmiſhed the Whole, and come 
to the Place where you intended to begin your 
Sough: Then reducing your Poles into Fa- 
thoms, compare them with the Depth of your 


ine. 


(39) 
Mine, and thus you may know whether it will 
| eee t e 7 0 . e 
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EXPLANATION 


Or r NR 


MINERS 
Txaus of ART 


Uſd in this 


BOO K 


| Br is he which keepeth the Gage 
iſh to meaſure all Miners oy he 
or his Servant being preſent when meafured, 
Brazen-Difh, is the Standard by which the 
other Diſhes are gaged, and is kept in the 
King's Hall. 
Cavers, are any poor People that go about 
the Mines to beg or ſteal Oar from the Miners. 
Goes, are little Houſes which the Miners. 
make over their Mines to lay the Oar in. 
Cope, is 6d. for every Load of Oar, nine 
W making one Load. 
Croſſes,, 


| (62 ) 
' Creſſes, are two Nicks cut on the Superfi- 
cies of the Earth, thus + which the 1iners 
make when they take the Ground to dig 
for Oar; This Croſs gives the Miners three 
Days Liberty to make and ſet on Stows : 
As many of theſe Crofles as the Miner makes, 
ſo many Meers of Ground he may have in that 
Vein, if he ſet on Sts within three Days 
after the making his Croſs or Croſſes; but if 
*he make but one Croſs, and a Stander by 
makes the ſecond, and a Stranger makes the 
third, every one is ſerved with the next Meer, 
according as they have firſt or laſt, ſooner or 
ter made their Croſs or Croſſes upon. the 
Ground. 1 1 
Di, is a Trough made of Wood, about 
28 Inches long, 4 Inches deep and 6 Inches 
wide; by which all Miners meaſure their 
Oar : If any be taken ſelling their Oar, not 
firſt meaſuring it by the Bar-maſter's Diſh, 
and paying the King's Duties, the Miners in- 
cur that Forfeiture which the 17th Article 
has impoſed upon them. 
Drift, is a Paſlage thus cut out 
under the Earth betwixt Shaft and Shaft, 
or Turn and Turn, or 'a Paſſage or Way 
wrought under the Earth to the End of a 
Meer of Ground. or Part ef a Meer. 
Farmer, is the Lord of the Field; or one 
that farms the Lot and Cope of the King. 
Fodder of Lead at the Mines contains 
Twenty-two hundred and a half weight, 
though in Landen but Twenty hundred 
Weight. wy TONY 8 


Erreſtid 


(63) 

Nreſtid Oar, is Oar that is gotten out out! of 
12 Dirt that bath been waſhed and 
Oar taken from it before. e 2 RU 1 
 Porfield is the furtheſt Place that 4 Man 
has wrought in his Grounds or the End of a 
Meer above Ground. 

Cerocue is the Shaft or Pit funk into the 
Earth; they are ſometimes ſunk in the — 
and ſometimes out. 

- Hack, * Hh. Miners uſe like 4 
1 

Hade, is where any Shaft or Torn: 40 
ſcending like the Side of a Houſe, or like the 
Deſcent of a ſteep Hill, then TAIT 
hade. 

Load, is tine Diſhes of Our; each Diſh be- 
ing about half a hundred Weignt. | 
Lobt, are Steps that aſcend or deſcend . 
ig the Mines, as Stairs a5 00 and m r 
a Chamber. 29 141 | 

Lot; is the 13th Dith, Meaſute or Part of 
the Miners Oar, which "the Bar-maſter- takes 
up for the King or the Farmer. 
Aer, Sunn Twentg-nine Yards in um 8 


Vein. | N i959 - M15 

| 1 is a Pin of Wood — into the 
Superficies of the Earth, to N the Extent or 
End of a Meer of Ground. | 
Old Works, are ſuch that are : either fallen i in 
or ſtand unwrought. 
Pipe, is where the Oar: runs W end- 
5 ways in a Hole, and doch not . downwards 
or in a Vein. 22 75 * n : 

Pee, is where two * 1 and eroſs one 
another thus I the Place where ey meet is 


called the Pee. 3 
Poſſeſſion 


"4 
* 


(0 
eee. right to a Meer of Ground, 


vers enjoy, by having Sus, upon 
that Ground; and it is taken generally for the 
$tows thenwſclves; for it is the n that give 
Poſſeſnon. 

Pawn, is a Pledge of — 
Bar-maſter's Hand ut the Time when the 
ä 1 cauſes 22 "to Aurceſt "ths 

It, E 
Pial, is a Tool the 2 mers es . 
the Cliffs and Rocks of Stone to make W 
in the Earth. TOWLE 

 Rither, is a Stome or thin Clif d hem 
the Vein; the Oar ſometimes runs on both 
Sides it ; ſometimes this Rither is ſo thick, it 
parts the Vein, and makes one Vein tW-Wo . 

Quarter-Cord, is ſeven Yards and a Quar- 
ter, which the Miner bath croſs ways of his 
Vein on either Side; for Liberty to lay his 
Earth, Stones, and Rubbiſh on, and n 
and dreſs up his Or. 

- Rake, is the — Vole 1 18 

Shaft, is the fame with a Groove or Pity 
they are ſunk ſome ten, ſome twenty Feine 
deep into the Earth, more or leſs; 

\. $r0w5, are ſeven Pieces of Wood (ſet upon 
the Superficies of the Earth) faſtened with Pins 
of Wood together; two are called Sout-trees ; 

tw] o — two Hang-benohes and a 
Spindle : "Theſe Status give a Miner, or any 
Perſon. that owns them, as good Right to a 
Meer or Meers of Ground, (ſo that every 
Meer have a Pair of Stotus ſet on them) as a 
Ded of Conveyance doth to any Purchaſer. . 


£ % * > * . 


A C 65 ) | 
_— e the i Miners" leave digging 
decper, an work. in the: Ends: format yards; | 
the End before yqu is called:the Sn. F 

- "Spindle, is a Tie of M faltoned. intp 
* Stow: blade. 

 Smytham, — Ou bund and Panda 
dawn like Powder or Sand, to cieanſe the 
Stones and Fart from- the Our. M53 ee 

Sough, is alſo called an Addit; it is a Paf! 
fage like a Vault cut out under the Earth, to 
drain the Water from the Mines. | 

Smelting _ is a Houſe where thby-4 rug 
and melt the Oar into Lead; one of theſe will 
run a Ton in ten or twelve Hours: A Fod- 
der is their uſual Day's Work; that is, 
Twenty-two hundred abs an half weight. 

Sumps, are Holes funk in Drin to the 
Depth of two or three Yards, more or leſs. 

Twenty-four Men, they are Twenty-four 
Men choſen every half Vear to redreſs the 
Grievances of the Mines and Miners; but 
every Man * ſerves his Tear" when 
choſen. 1 

Next Taler, i is he that modi the next Crok, | 
or he that hath the next Meer in Poſſeſſion. 

Turn, is a Pit funk in ſome Part of a 
Drift; If the Miu be daep, there ĩs many of 
theſe Turns one below another. 

Lein, is that which is bounded with Von a 
and contains Oar, Spar, Cauct, Clay, Chin, 
Croil, Brotun- hen, itcher«ehire, Gur, which 
the Philoſophers calls the Mother of Metals, 
and Soil of Fall Colours ſometimes, When it 
bears Oar it. is called a quick Vein, when no 
Oar 1 dead Vein. 


Maki, 


d N eee org) 2; 
oY ee Walls or Sides Sanne 
of hard Stone, and ſometimes ſoft ; when 
Toft, © then the Miners ſay they are rotten': 
| Thels ate the Bounds" of an Entry, Betwixt 
them all Sorts of Earth, Stones 85 Oar lieth, 

or, as Philoſophers 277 owek. 
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Books beer. — ven ed for and 2 
105 nn FPavxk. Ans * 
| & 


mitable Poet Tong Aro TAsso, Autho 
of the r tberata.. . Tranſlated. i in- 
to Engliſh Verſe by Mr William Ayu k. 

Characters revedlaited: r. Cupid in the Ha- 
bi of a Shepherd. 2. Amintas in Love with 
Silvia. Thyrſis, Companion to Amintas. 4. 
175 Satyr in Love with Silvia. 5. Elpino. 

Silvia, beloved by Amintas. 
; 8 ee to Silvia. 9. 788 
na. 10. Chorus of Shepherds. 

N. B. It's univerſally efteemed the moſt cu- 
rious Piece that ever was wrote in its Kind; 
wherein the Affair Love is diſplayed in ibe 
moſt e foft, &c. Manner ima- 

ginable ; alſo the r e. is ſaid to be very 
— by the be Criticks in the Italian Language. 
af. oy Mr. POPE. 

<c The mo derable Genius appears in the 

famous 45 Ta and our an Taſſo 
4 42 his Aminta has far exceeded all the 
<6 Paſtoral Writers, as in his Geruſalemme 
% he has outdone the Epic Poets of his 
<<. Country.” See Pope on Paſtoral Poe- 
„pag. 23, in the Firſt Volume of his 

orks, lately publiſhed, 

Beautifully printed in Octavo, adorned with 
Copper-Plates, addreſs d to the Ladies. Price 
in blue Paper 12. 6 1. Bound in red Sheep 2 5, 


Royal Genealogies: or, the Genealogica 
Tables of Emperors, Kings, Princes, and other 
eminent Perſons of Aſia, Europe, Africa and 
America, from Adam to the preſent 1 "4 

te, 


MIN TAS. A Dramatick Paſtoral, in 7 
five Acts. Written in Italian by that i ini 5 


* _— a 4 * = 9 * _ 
= y v 0 * » „ ” of * — 
- : 
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ee, The above being a perſect Magazine 
| 8 Hiſtory, Chronology, cc; is a Book no Li- 

I oem ET rms ooh Gy ſhould . 

t was dubſeribed for W = in Sheets 
the large Paper, and 21. 26. the ſmall, and 
the Price advanced at its firſt Publication, in 
large Folio 1735, and are now ſold, the large 
Paper in Sheets at 1 L. 65. the ſmall at 11. 15. 
Large: aper neatly bound and Silt 14. 140. 
Small, gilt, &c. x4. 67. 

It is the moſt copious, uſeful and en 
Bock in its Kind ever printed in any Langage. 
The Second Edition, with. neg. I 

nd AND — | 


APETR:AODIA,;. or an Enquiry into the Ori: 
gin of moral Virtue; wherein the falſe No- 
tions of Machiavel, Hobbes, Spinoza, Bayle. 
Mandeville (Author of the Fable of the Bees) 
&c. are examined and confuted, and the eter- 
nal and unalterable Nature and Obligation of 
Moral Vittue is ſtatad and vindicated, by the 
. and Learned Mr Campbell; to which 

prefix d an Introduction, addreſs'd to Dr 
Mandeville, by A. Ty; D. D. ng oe 1738, 
gilt, &c. 2:5. G (. 


An Alphabetical 1 to Fullers Engliſh 
Worthies; tis, printed to the Size of the 
Berk e be * in eee 
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